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ELECTRIC FREIGHT HAULAGE. 


THE description, which we conclude in the present issue, of 
the electrification of the North-Eastern Railway Co.’s 
mineral route from Shildon to Newport, near Middlesbrongb, 
records the first real step towards the introduction of elec- 
tric traction for heavy goods service on our railways, and on 
a practical scale. 

The work of conversion has beén in progress for some 
time, and sufficient experience has been obtained to demon- 
strate the technical success of what must presumably still be 
termed “the experiment,” inasmuch as no pronouncement 
has yet been made as to the actual, or expected, commercial 
result of the conversion. 

We trust that in this instance, the North-Eastern Rail- 
way Co.—to whom, and to the consulting electrical 
engineers for the work, Messrs. Merz and McLellan, 
we tender our congratulations —will see fit to depart from 
the traditional railway habit of secrecy, and publish, when 
available, such information as to the working of the line, as 
will indicate its success or otherwise fo the public. It is 
essential that public opinion should be influenced, if possible, 
favourably towards the development of electric railway 
traction generally, for it is not often realised that a very 
large percentage of the public is either directly or indirectly 
interested financially in the railways, and that the investing 
public may ultimately decide the question of railway 
electrification on any extensive scale. 

There are probably many other mineral lines in this 
country with characteristics similar to those of the Newport- 
Shildon line, for which, in the event of the latter proving 
successful, electrification may be considered; moreover, 
there are trunk lines in populous districts carrying heavy 
passenger and goods traffic, for which, to meet the growth 
of traffic in the near future, electrification must be con- 
sidered as an alternative to purchasing property at an 
exorbitant price for widenings and perpetuating steam 
traction. 

There is another aspect of the question which needs little 
emphasis at the present time, é.¢., the urgent necessity of 
making the utmost of our resources, engineering or other- 
wise, after the war; and, were this the sole consideration, 
there is little doubt that a very large percentage of our 
steam locomotives could be profitably relegated to the scrap 
heap, or otherwise disposed of, and electric traction 
substituted. 

Such, at least, can be deduced from the statement made 
regarding the electrical operation of the heavy freight and 
passenger service on the firat 115 miles of the Chicago, 
Milwaukee and St. Paul Railway to be converted to electric 
traction, and from our own experience in suburban railway 
electrification. Although this railway doubtless operates 
under conditions which have no exact counterpart in this 
country, the statement of Mr. Goodnow,* assistant to the 
president of the line, is sutficiently indicative of possibilities 
in other directions to deserve close attention on this side. 
For instance, he mentioned that one electric locomotive 
was taking the place of four steam locomotives, and pro- 


- mised eventually to supplant an even larger proportion of 


steam power. Moreover, the electric locomotive handled 
its tonnage at 15 to 16 miles per hour, as against 8 or 9 
miles per hour by steam traction; also the mileage 
of the heavy trains drawn by electric locomotives was 200 
in 24 hours, as compared with 114 miles by steam loco- 
motives. On the 115 miles of line operated electrically, 
24 heavy steam locomotives had been released by nine 
electric locomotives, and it was estimated roughly that 
locomotive repair costs would be halved. 


* ELECTRICAL REVIEW, May 12th, 1916. 
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An earlier statement in regard to the electrification of 
this line was that a return of 20 per ceat. per annum was 
anticipated on the expenditure, due to the saving in fuel 
and in mechanical upkeep, increased hauliog capacity, and 
the maintenance of speed schedules. 

This railway, of course, operates in mountainous country, 
and the results of its working, obtained on an extensive 
scale for the first time, confirm the expectations of American 
engineers, based on smuller schemes of the same kind 
actually w rking. But isis not only for the operation of heavy 
traffic on mountain divisions that American :ailway engineers 
are turning to electric traction. We published recently 


some particulars of the West Side Improvement in New . 


York city, in ¢ nnection with which the New York Central 
Railroad proposes to electrify its 12-mile freight entrance 
to the city, at a cost of some £10,000,000. 

There are four imporcant freight yards on the route, and 
the trains will be hauled electrically from New York to 
Croton, the northern end of the company’s electric zone, a 
distance of 34 miles. 

The carrying out and operation of this scheme, if 
approved, will be watched with the greatest interest, 
although its success, ia view of past experience, can scarcely 
be doubted. | 

The Shildon-Newport electrification is a comparatively 
minor affair in comparison with the two American projects 
just referred to, but its succesful operation will, neverthe- 
less, help to tura the scales when more important schemes 
are under consideration, and it may incidentally assist 
towards a solution of the exceedingly kaotty problem of 
the system to be adopted, our inability to arrive at any 
defiaite decision in regard to which has undoubtedly 
hampered proj-cts of this kind in the past. 

British railway working, to give it its due, has attained 
a high, and probably in practice a limitimy, standard of 
efficiency under st-am operating conditions ; but times change, 
and although our railways, as a whole, cannot be accused of 
any great eagerness t> change with them, it will probably 
require the strongest of arguments to justify the continuance 
of present methods, if the higher standard which our 
national welfare demands in the future can be realised by 
the introduction of electric traction. 


On Monday last, by the courtesy 


Training of the Ministry of Munitions, we 
Munition were enabled to inspect one of the 
Workers. 64 schools which have been estab- 


lished by the Ministry for the pur- 
pose of training unskilled persons for service in 
factories making munitions of war; we afterwards 
visited one of these factories, which is staffed almost 
entirely with operatives trained at these schools, in 
order to see them actually at work. It was exceed- 
ingly interesting to see men and women differing 
most widely in age, figure, and class, busily engaged 
in qualifying themselves for employment on the 
engineering side of the war, in a large hall formerly 
the pride of a London County Council School of 
Building, but now filled with machine tools, shaft- 
ing, and benches, and humming with activity and 
zeal. 

We cannot withhold a tribute of congratulation 
from the instructors who laid out the plans and 
themselves erected the steel framework to carry the 
countershafts, fixed the machines, and organised an 
excellent course of training for the “‘ students,”’ the 
majority of whom were innocent of the least 
acquaintzace with the most rudimentary mechanical 
operations. A brief account of the equipment of 
the school and of the methods of instruction adopted 
is given elsewhere in this issue; here we need only 
say that from a personal examination of the system, 
and of the work done by the pupils, we can testify 
to the excellence of the results attained, and can 
cordially recommend the students to employers in 
need of semi-skilled labour for the manufactute of 
munitions. It is worthy of note that after passing 


through the initiatory stages, as a rule each operative 
is trained to doa particular class of work; no attempt 
is made to. achieve the impossible and to turn out 
all-round mechanics in six weeks, but no difficulty 
is found in teaching a worker to do one thing 


thoroughly well in that period. Those who show 


special aptitude for the work are further trained on 
a broader basis, as tool setters on lathes, milling 
machines, &c., and as gauge-makers; a number are 
teught lead-burning, and some women tracers 
have been trained. In London alone over 3,000 
certificated workers have been trained since July last 
year, of whom 2,700 are known to have entered fac- 
tories or H.M. Forces; over 300 firms have been 
supplied with operatives, and a number of firms not 
only ask for them, but actually supply special 
machine tools for the pupils to be trained upon. It 
is obvious that by obtaining workers from these 
schools, the employers not only are sure that the 
operatives will immediately fall into the routine of 
their shops and commence commercial production 
right off the mark, but also are relieved of the neces- 
sity of setting apart a portion of their valuable 
machinery and space, and providing skilled instruc- 
tors, for the purpose of training them from the raw 
material. Shop methods are adhered to as closely 
as possible, and in some cases items such as shell 
bases are manufactured in the schools on commercial 
lines and supplied to munition makers. 

Turning from the school to the workshop, the fac- 
tory which we inspected was crammed with plant 
for the production of shell cases, working at full 
pressure, and was ‘‘manned’”’ largely by women; 
most of the operatives had been trained at the 
L.C.C. schools, and carried out their duties with 
ability and industry which left nothing to be desired. 
In this class of work there is no room for careless- 
ness or incompetence; every individual shell case 
has to pass inspection at various stages in its manu- 
facture, and bad work cannot escape detection. It 
is obvious, therefore, that the work which is done 
by these trained operatives is well done; and it. is 
done quickly. We left the place deeply ‘impressed 
with the undeniable success of the new system, and 
marvelling not a little at the extraordinary revela- 
tions to which the war has given rise, as to the 
degree of skill and the time required for the per- 
fermance of repetitive machining operations. 


In our ‘‘ Notes” to-day will be 

Linking-up. found an important item on this 
subject, received whilst we were 

going to press; we commend it to the attention of 
a'l station engineers. 


THERE has been a rather startling 

Copper. transformation scene in the copper 
outlook, as may be gathered from 

the rapid downward movement which has taken 
place in prices within the last ten days or so. The 
break originated in the standard market, the price 
of which has already come down by no less than 
over £25 a ton, while the value of electrolytic copper 
has been affected by about £10 a ton. Such big 
fluctuations in so short a space of time have hardly 
ever been witnessed, but they must, of course, be 
regarded as the inevitable outcome of a dangerously 
inflated level of values following upon a decided lull 
in the demand, which has not unnaturally set a good 
many people thinking that the height of the “ big 
war boom’”’ has at last been seen. Indeed, there 
does not seem to be much doubt on that point, 
although it is only correct to point out that so far 
the American copper magnates have not made the 
least attempt to test the market, and have, as a 
matter of fact, not modified their limits. The col- 
lapse in the price of standard copper has aroused 
the more astonishment considering the prohibition 
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of speculative dealings under the Defence of the 
Realm Act, but it none the less .betokens the swift 
change in sentiment wrought by an absence of 
demand alongside of the persistent talk of peace in 
the foreign Press. American news has been rather 
adverse for some little time past, which for one thing 
has had a disturbing effect. The forcing up of 
prices in recent months was entirely the result of the 
huge orders placed by Allied Governments for muni- 
tions over the whole of this year, which orders may 
aggregate not far short of a quarter of a million 
tens. Copper producers have really no reason to 
feel very apprehensive as to developments in the 
near future, for they will still be reaping huge profits 
ayainst their deliveries for months to come, nor may 
they feel much inclined to re-enter the market for 
scme time yet. 

Meanwhile, second-hand copper appears to exist 
across the Atlantic in fair quantities, and should 
sales be pressed, prices may fall a good deal further. 
Should the moderate surplus held speculatively, how- 
ever, be cleared off the market by the filling of addi- 
tional needs, this may have a steadying effect and 
enable the American magnates to retain control of 
the market, although there is not much doubt that, 
with a fast increasing production, some surplus in 
first hands is bound to arise at no distant date. 
Therefore, it is generally inferred that, sooner or 
later, American producers must take action to regu- 
late prices on a less extravagant basis, in order to 
guard against severe disturbances later on, when 
peace conditions are restored. Admittedly, the out- 
look is very obscure, while the war demand for the 
time being, at any rate, has been fully satisfied. In 
America, consumption has been on a huge scale for 
some months past, but there is ground for believing 
that it has seen its best, while the special orders 
placed last year for export in connection with muni- 
tions are now being worked off, which must lead 
to some contraction in the meltings on the part of 
American manufacturers, and thus make room for 
an increasing exportable surplus of refined copper. 
Reserve supplies on this side are still badly depleted, 
but this is no longer being felt in view of the stag- 
nant demand, and, given easier freight conditions, 
some increase in current supplies may be pretty 
safely looked for. The policy of consumers is now 
obviously to confine their purchases strictly to 
urgent needs. 


THE comparative scarcity of coal 
Water-Power in Spain, which in the past has de- 
in Spain. pended largely upon imports for 
meeting the requirements of the 
railways, industries, city lighting, shipping, &c., has 
resulted in attention being again directed to the 
waterfalls existing in that country, with a view to 
the production of electrical energy on a considerably 
larger scale than is. the case at present, so as to 
render the country more independent of supplies of 
coal from abroad. It is estimated that the water- 
courses would be able to yield 5,000,000 H.P., and 
that a further large amount could be obtained by 
utilising the mountain torrents. It is urged that 
the railways should be operated by electricity, the 
works and factories be driven by it, the industrial 
furnaces be electrical, and the public and domestic 
lighting also be provided by means of the same 
agency. The reasons why such work has not been 
carried out are declared to lie in the negligence and 
lack of precision on the part of the governing 
authorities and the lack of initiative and of industrial 
understanding of Spanish capitalists. It is held that 
the native agricultural industry was saved from 
disaster by the Copta irrigation policy, and it is sug- 
gested that if a similar policy were adopted in the 
case of the utilisation of water powers for electrical 
purposes it would be possible to raise the position of 
Spain to the level of the great industrial nations. 


LABOUR AND INDUSTRY. 


—- 


(Continued from page 585.) 
Mr. Hopes, M.P., who presided at the meeting of the 
British Workers’ National League, is the late acting chair- 
mao of the Parliamentary Labour Party, and he was as 
definite as Mr. Hughes in his pronouncement of policy. So 
also were Stephen Walsh, M.P., Will Crooks, P.C., M.P., 
‘and J. A. Seddon. Mr. Hodge, as a Labour leader, recog- 
nises, as everybody else must do, that there will be great 
changes when peace comes, and we must prepare to take 
time by the forelock. There was no attack on Capital, none 
of that spirit which will demsnd what it regards as its due 
reward, indifferent as to the ability to give it. Here was 
Labour asking that more money should be spent on scientific 
research and on technical and other education. The 
workers had been crying in the past for a minimum 
wage, but now they were told that, if they were able to 
think, they must see that they could not have a minimum 
wage unless they gave the employer protection against the 
sweated goods of Germany or any other country. They 
had to bring the cold logic of reason to the economic 
problem. This was the line along which Labour was: 
going—such the goal that it had in view. They did not 
want “ economic war’’—they wanted fair play. ‘* The open 
door for an open door, but not an open deor against a shut 
one.” With such sentiments Mr. Hodge introduced Mr. 
Hughes, the Australian Prime Minister, acknowledging at 
the same time the lead which Australia had given in Labour 
legislation. Mr. Hughes delivered one of his thorough-going 
and characteristic speeches, covering much ground which is 
by now familiar to those who have followed his doings. One 
or two points will suffice to show the advice that he 
vouchsafes to British Labour at this critical emergency. 
The war means life or death to Labour. If Germany were 
to win, good-bye to all chance of Labour realising its ideals, 
for all its opportunities rested upon the foundations of 
those free institutions which Englishmen enjoyed and 
Germans did not. The war was a struggle for these 
free institutions .-. . the people must win the war.. . 
or they must loge all those privileges of freedom for which 
their fathers had fought and died. He repeated that the 
war meant everything to Labour. Labour had set itself to 
improve the conditions of the masses ; it had organised itself 
to thatend. Nationally, we must organise to retain the fruits 
of victory. Industrially we must organise, for successful 
industry was impossible without organisation and co-ordi- 
nation when competing against the most efficiently organised 
industries of the world. Every industry would not require 
the same treatment—some might not require help of any 
kind, others must have it. We must see that our raw 
material resources were developed and controlled as British 
industries—must make new industries, and develop some 
that already existed. After covering this familiar ground, 
Mr. Hughes developed his ideas to show how these 
matters were related to the well-being of Labour. He said 
that the conditions under the new régime must be such as 
would ensvre a healthy and virile population, and this was 
to be arrived at by the payment of a reasonable wage to 
enable a man to bring up a family in a manner compatible 
with British greatness. Nothing short of that would 
serve, and the organisation of British industry could do it. 
“If the British employer is to give fair and reasonable 
wages he must know where he is. He must be aided in the 
foreign market. We have to corsid-r the question as a 
whole, and not in parts. . We shall be faced with 
infinitely greater problems after the war. If we do not 
want to see industrial chaos and unemployment in the land 
we must act, and act now. Are these millions of men going 


‘to be employed again if we open our doors to the enemy, and 


allow her to dump her goods into our markets?” He 
argued for Protection as a measure of safety for the nation. 
Many more utterances of an equally energetic and spirited 
natare fell from Mr. Hughes’s lips as he gave the new 
Labour movement its send-off. The argument is not new, 
but the times are changed, and we print the foregoing 
review because we feel that the League represents what may 
be expected to become a strong movement in the coming 
months and years, for the problems of the industrial world 
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bid fair to become so great that the workers will be more 
keenly interested in such matters, especially as the horrors of 
German methods in warfare have aroused within them such 
feelings of repugnance against German goods, that they will 
not want them to be admitted unhindered, whether they 
are cheap or not. We need not refer further to the pro- 
ceedings at the Queen’s Hall, except to briefly indicate two 
points from other Labour speeches which show how the 
wind blows in these changing days. Mr. Stephen Walsh, 
M.P., said he had been a Socialist ever since he could 
remember ; he was early orphaned, and owed his all to the State 
which had brought hiw up, educated him and given him his 
chance ; he had yet to learn that in a time of great emergency 
a Socialist should not stand by the State to which he was a 
~ debtor. This naturally reminded us of the pre-war talks of 
war being prevented by Labour in all countries concerned 
“downing their tools” by international understanding 
between the workers when the call to arms was given. 
We have since seen Nationalism prevail against Inter- 
nationalism ; the Socialists of England and of France, and of 
Germany too, have leaped to the help of the land of their birth. 
It may yet lie with the Socialists of Germany to displace that 
nostrum “ Kultur” and introduce a true culture based 
upon Democratic civilisation—who can say ? How does 
this bear upon the Labour problem? Does it not suggest 
that the British Socialist-Patriot who feels it his bounden 
duty to stand by the State in military emergency will also 
be prepared for the policy of protecting his own kith and 
kin against aggressors when the economic emergency arises ? 
Are not the State and Indastry practically interlocked or 
intermeshed ? Do not industrial security and prosperity 
assist to ensure national security and prosperity ? The 
second point arises from an effective remark made by Mr. 
Will Crooks, whom Labour, in many of its parts, loves and 
follows : “‘ Hundreds of Belgian young women—all single— 
at a railway terminus—in terror, ready to flee before the 
Huns. A soothing voice: ‘Don’t be afraid—they don’t 
make war on women!’ The Huns came—the women 
disappeared—they’ve never been heard of since. Oan yer 
buy from Germany again as yer did before, after that sort 
of thing?” In these and other ways ate we permitted to 
see what is working in the mind of Labour. We make no 
deductions —they are not necessary ; we merely record the 
bare signs of the times. Labour is to-day more against the 
enemy than against Capital in its own country. Will it 
remain so when wages fall and we are merely master and man 
again? That is an all-important question for us all; but 
at present the same sentiments of patriotism and of horror 
possess capitalists, and who shall say that they may not yet 
‘be found to form one of the strong ties of common interest 
between Capital and Labour, which may strengthen our 
feet and assist us as we feel our way along towards 
industrial harmony ? Perhaps they are not sentiments 
that will be permanently healing or reconciling, but they 
may tide us over the first critical period. Everybody seems 
now to recognise that Labour has been antagonised in the 
past by a deplorable suspicion of Capital, and that Capital 
has had to be continually on its defence because Labour has 
made exaggerated demands in a regrettable spirit, and with 
apparently little regard to such elementary considerations as 
the sanctity of contracts; and the burdens that a business 
could carry and still survive against foreign competition. 
The new teaching that, unless the master knows where he 
stands, the labourer cannot very well have his demands 
satisfied, will probably be listened to with sympathetic ears, 
and may serve to prevent a renewal of that spirit of 
suspicion where, as in so many cases, it has had no justifica- 
tion in fact. 

Returning now to the general question, we observe that 
Mr. W. A. Appleton, the secretary of the General Federa- 
tion of Trade Unions, whose representatives to the Special 
Joint Labour Committee, as stated last week, have not yet 
been appointed, has been expressing his views on the situa- 
tion. He holds that it is of profound importance that Trade 
Unions should decide at once what they want ; how far their 
wants are within the bounds of possibility ; and then what 
kind of organisation should be set up, and how much money is 
needed, to win through. He, too, sees that during the period 
of industrial and commercial readjustments which will follow 
the signing of peace, the fate of movements as well as 


nations, will be decided.. ‘Trade Unionism must not 
depend upon promises, or hope to receive preferential treat- 
ment ; it will secure just what it is strong enough to take 
—that, and nothing more. Such a statement does not 
imply criticism or any charge of breach of faith; it is just 
a statement of fact, and is based upon historical and 
economic experience.” 

Of course, those who know anything about Labour 
organisations and Labour gatherings know that it is not 
customary amid such surroundings to mince matters, or 
to clothe one’s sentiments in over-courteous dress; a spade 
is sometimes called a spade, and, even under stress 
of conditions, a sanguinary shovel. But hard words 
break no bones, though they do sometimes stir up bad 
blood. In this case, all that Mr. Appleton is doing is 
telling Trade Unionism that it must be as strong as it 
possibly can, or, when Labour wrestles for its rights, it will 
not rend them from Capital. He is saying no more to 
Labour than. many have said to the employers :—If you 
wouid be equal to the coming emergency, you will need to 
consolidate your forces. As Mr. Hughes says: ‘ Organise, 
or you cannot win.” Masters must have a solid organisa- 
tion to negotiate with organised Labour, as well as to com- 
pete with the Enemy. If they are not so organised, how will 
they be able to represent national industries in the presence 
of a Government which, after the war, is bound to give ear 


~ to the counsels of Labour, which it has so often told is doing 


so much to win the war? In the past Labour has won 
much because it has been organised —better organised than 
have the manufacturing interests of the Empire. What will 
be the true strength of Trade Unionism after the war ? 
Will it represent the workers en masse? Do we not observe 
differences of policy among different sections ; are there not 
already different sections, some of which appear to regard 
the coming emergency as one in which they can parade their 
Utopian ideals, while others base their demands upon facts ? 
Is there not just a possibility of Ideal and Fact once again 
coming into collision, even within the ranks of Labour 
itself ? The last thing in the world that can be detected at 
the moment is any uniformity of policy on the part of the 
great forces of Labour of the United Kingdom. Things 


are very much in a state of flux, and such programmes as 


we summarised last week will, doubtless, undergo a good 
deal of revision as the Trade Unions, in the words of Mr. 
Appleton, come to decide “ how far their wants are within 
the bounds of possibility.” Perhaps, all the at present 
diverse sections of Labour will yet consolidate in one organisa- 
tion. We believe that individually the manufacturer prefers 
to deal with a Trade Union rather than with disorganised 
employés ; and probably it would be more satisfactory for 
strongly and efficiently organised Labour to negotiate, as 
occasion arises, with strongly and efficiently organised 
employers. But whatever may be the developments along 
these lines, if the workers, as a whole, can be induced 
by propaganda, by the Press, and by meetings, to look 
calmly, fairly, and squarely into “how far their wants are 
within the bounds of possibility” as ‘after the war” 
possibilities develop, we believe that they will feel that there 
will be as much as the nation and the Allies can do to deal 
with the serious facts in a practical way, and to relinquish, , 
at any rate for a time, the grand ideals to which we never 
can attain save by a gradual evolutionary process. 


(To be continued.) 
BATTERY ROOMS. 
GEO. R. ARCHDEACON, A.M.1L.E.E, 


Noruine in the whole scheme of things electrical seems to 
receive such scant attention as the design of battery rooms. 
The care bestowed on the battery itself is generally just 
about the minimum required to keep it running, but the 
care bestowed upon the building in which it is intended to 
install it seems to be, if possible, even less. First of all, the 
author intends to draw -attention to the faults most 
revalent in the design and situation of battery rooms. 
This ‘subject lends itself to three sub-divisions —é.c., 
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central station battery rooms; workshop battery rooms ; 
house lighting battery rooms. 

In a central station, one would naturally suppose that the 
technically trained men usually employed therein would so 
direct things that the building wherein it was intended to 
install an important section of the plant, costing anything 
from £1,000 to £15,000, would be as free from errors as it 
was possible to arrange. Yet even here one finds the most 
haphazard methods, and the most casual attention paid to 
the situation of this most important item. 

To quote a few instances of the neglect in this direction, 
the author can point to a central station wherein the 
battery room is located so close to the boiler house, that 
steam, ashes, dust, &c., penetrate the crevices of the doors 
and windows to such an extent, that the floor of the battery 
room is covered with dust and dirt unless swilled out twice 
a week. 

Another instance. In this case it is necessary to squeez? 
sideways past the main coal-bunkers to get to the battery- 
room door. This room is situated under a fitting-shop, and 
the tope of the windows come on the level with the top of 
the coal-bunker. If by any chance the windows are opened 
toventilate the room—well! the author leaves the result 
to the reader’s imagination. 

In another instance, the main doors of the battery room 
are situated within some 12 ft. of the ash conveyor. In 
several cases the battery room has been constructed over 
the economisers (presumably to keep them warm). 

All these obvious errors are repeated, and will doubtless 
continue to be repeated in doz2ns of stations, until the 
central station engineer is converted from his present feel- 
ings of doubt and suspicion towards the storage battery, 
which he so frequently regards as some weird chemical 
contrivance which is frightfully messy” to handle, 
possessing a most potent faculty for destroying his clothes, 
yet of unquestionable value in coming to his assistance 
when his pet favourites have refused duty and failed him in 
his hour of need. 

Not until the central station engineer ceases to look upon 
the storage battery as a mere appendage to his generating 
plant (a sort of necessary evil), will he trouble to interest 
himself more in its welfare. 

Workshop battery rooms, with few exceptions, suffer 
from most of the defects of design and situation already 
enumerated, the bad lighting arrangements being especially 
noticeable. 

Usually the space occupied by the battery room is con- 
sidered “‘ unproductive” ; therefore it is cut down to the 
smallest proportions, and is so cramped as to prevent the 
attendant working in comfort ; this naturally reacts on the 
amount of attention the battery receives. 

House lighting battery rooms in the main are in a 
deplorable state of chaos. With few exceptions most of 
these battery rooms seem to have been fitted up with the 
special object of being unsuitable. They are fixed in stables, 
hay-lofts, greenhouses, cellars, &c., in fact, anywhere where 
they are out of sight. Badly lit, cramped, damp, dusty, up 
rickety stairs, down dark passages, complete with all the 
bad features, and with never a good one to recommend them. 

Having briefly pointed out the grave errors found so 
frequently in the design and situation of battery rooms, the 


author intends to offer a few suggestions and hints which’ 


may assist some engineer who is considering the adoption of 
a naa battery, and has not yet decided where it shall be 


placed. 

The battery room should be lofty, situated (where 
possible) in an open space where it will have access to the 
wind in all directions. Glass is cheaper than bricks, and a 
good light is preferable to a bad one, so let there be plenty 
of windows. 

Attention must be paid to the ventilation of the room. 
Unless this is quite adequate, it will be impossible to work 
in the battery room during prolonged periods of charging. 
Three to six cowl ventilators (according to siz? of roof) 
should provide a sufficient means of exit for acid fames, &c. 
The doors should be of ample proportions to admit freely 
carboys, new cells, boxes, &c , which from time to time may 
be required. 

All necessary precautions must be taken against the possi- 


bility of bits of lime, plaster, dirt, &c., falling from the 


walls or ceiling into the cells. One of the most substantial, 
and, at the same time, pleasing results, will be obtained b 
having the ceiling and walls entirely finished off with. 
concrete, instead of plaster. 

If it is proposed to have a flat roof, this can be entirely 
covered in sheet-lead, upon which should be spread a thin 
layer of concrete ; bitumen is then poured over the whole to 
finish off. This appears to afford excellent results, and few 
complaints of leakage are ever made if the job is well 
carried out. 

The author’s objection to this method is based upon the 
very slow drainage ; whatever precautions are taken, a flat 
roof of fairly large area will hold up sufficient water to find 
a weak spot sooner or later, and then penetrate. A well- 
slated steep roof, in the writer’s opinion, gives the maximum 
protection against inclement weather. 

One of the most satisfactory designs that has come to 
the author’s notice is in the form of a saw-tooth roof, the 
steeper side consisting of long glass panels, for preference 
facing towards the north, and thereby preventing too much 
direct sunlight from entering the battery room, and so 
increasing the temperature beyond 60° F. This roof may 
be supported entirely upon wooden side and cross beams. 
Of course, all woodwork must be treated with two or three 
coats of acid-resisting paint. 

The floor of the battery room may be covered with acid- 
resisting tiles, with tiled gutters running.down the sides of 
each row of cells; or, if preferred, the floor to the depth of 
2 in. can be of rock-asphalt, having a whaleback form to 
drain down to the gutters. In any case, however, to get a 
good level surface, about 12 in. of cement concrete should 
form the foundation for any construction it is intended to 
employ. 

The ¢ells should be erected in single tiers only. Double 
tiers, whilst saving space, do not add to the comfort of those 
whose duty it is to work the battery; and the personal 
element must never for a moment be lost sight of. With 
this point in view and having regard to the increase in 
working speed of the attendant, the author would advise in 
the lay-out of a large battery of, say, 250 cells, an arrange- 
ment as follows :—One single tier, single row, 3 ft. from 
wall; one single tier, double row, down centre of room ; 
one single tier, single row, 3 ft. from wall. Space on both 
sides of double row 4 ft. 6 in. 

It is an advantage to make an alley-way across each row 
of cells half-way down, leaving elbow room and head room 
with the connections. 

This item will be well appreciated when some special 
cell is in need of attention, as to have to walk the whole 
length of the battery-ruom every time one wishes to look 
at the hydrometer is not only fatiguing, but intensely 
provoking. 

It is a great convenience to have two or three taps with 
hose connectors fitted at various points of the room, also a 
sink should be fitted wherein the attendant can wash boxes, 
sections, gloves, &c. 

Attention should be paid to the electric lighting. A 
high standard of illumination should always be the rule, 
thereby considerably reducing the errors in hydrometer 
readings. A desk should always be provided, so that the 
records, thermometers, hydrometers, inspection lamps, cell 
voltmeter, &c., can be kept close to hand; this also saves 
time and temper, and will improve the legibility of the 
written records. 

Inasmuch as badly designed and badly situated battery- 
rooms do in a very great measure react upon the perform- 
ance of the battery, one can only wonder why the manufac- 
turers do not include a department for the design and 
building of battery rooms. This, under careful manage- 
ment or a system of sub-contracting, could doubtless be 
made into a profitable feature of their business. In any 
case the ideal conditions it would assure would undoubtedly 
redound to the credit of the battery, whose successful 
operation so materially affects the manufacturer. 

In conclusion, the author again strongly emphasises the 
following points in battery-room design :—Assure thorough 
ventilation ; keep out all dust and dirt ; arrange for ample but 
equal distribution of light ; provide sufficient working space. 


_ Remember that the ideal temperature is 60° F.; therefore 


construct the battery room so that it rarely exceeds 65° F, 
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NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


Atmos”? Street Lamps. 


The accompanying view, fig. 1, illustrates the “Boro ” type of 
_ lantern, containing an Osram “ Atmos” type lamp of 300 or 500 

watts, installed for the Kensington Borough Council on existing 
arc lamp-posts. The outside dimensions of this lantern are 
equivalent to those of the arc lamps displaced ; the lantern con- 
tains an automatic cut-out and substitutional resistance to enable 
any number of lamps to be run in series. The resistance and 


Fia@. 1.—LAmMpP Post IN KENSINGTON HIGH STREET, WITH 
Oskam “Atmos” Lamp 1n “ BorO” LANTERN. 


cut-out are completely wired and connected up to the two 
terminals in the top crown. Special care has been taken to 
provide adequate ventilation. The lantern itself is made of 
vitreous enamelled steel, to withstand all weather conditions ; and 
the globe and reflector, which are fixed together, are hinged and 
held by fiy-nuts, eo that they may be readily swung clear for 
cleaning or for replac'‘ng the lamp. The “Boro” lantern is one of 
the various types manufactured by THE GENERAL ELECTRIC Co., 
Lrp., of London. 

A New Ignition Magneto. 


A new ignition magneto (figs. 2—4) for use on petrol motor cars, 
which embodies a number of interesting features, has recently been 
brought out by the Ziola Engineering Co. of America, of Madison, 
Wis., U.S.A. The machine, which is really a high-tension 
generator, has a soft laminated field throughout; the high- 
tension winding instead of being wound on the armature, is wound 
on a stationary side of the field on one spool, thereby increasing 
its insulation and making it possible to produce a higher voltage 
without taking chances in the leakage of the current. A very 
small amount of current from a battery is conducted into the 
winding of the rotor, which, while revolving, induces current-in 
the high-voltage section. There is also a special winding in the 
stationary part of the field, which makes the inductive action 
uniform throughout the entire stator. By revolving the armature 
the magnetic circuit is continuously being broken, and thus 
alternating current of high intensity is induced in the high-tension 
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‘winding. This type of high-tension generator does not depend 
upon stationary magnets, but builds up its own magnetism while 
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2,—DIstTRIBUTING DEVICE. 3.—ZIoLA MAGNETO, Fic. DIAGRAM, 


running. It is designed for use on cars provided with an electric 
engine starter and a storage battery ; when it is desired to employ 
the magneto to generate a epark without the intervention of a 
battery, a pair of permanent magnets can be added, these being 
excited with electric current during the whole of the time the 
engine is running. In other words, the magnetism will build up 
with the running of the engine, and the spark from the generator 
will not depend on the permanency of the magnetism. 

Both types of the new magneto are provided with either a 
stationary or a movable distributor, in order to meet the varying 
ideas of car manufacturers, some of whom prefer fixed ignition, 
while others prefer variable ignition, Finally, it may be men- 
tioned that the Ziola magneto is of the closed-circuit type, and 
that the magnetic leakage is claimed to be very low. 


Measuring the Height of Acid in Tanks. 


The method generally employed for determining the depth of 
acid in a tank consists of lowering an iron rod into the tank until 
it reaches bottom and then measuring the liquid depth on the rod. 
This method is crude and cumbersome, Mr. M. M. Samuels has 
worked out an electrical device for the purpose, several of which 
have now been in operation successfulJy for about a year. Two 
platinum wires are sealed into small glass tubes approximately 
2 in. long. About ;; in. of the wires projects at the bottom of the 
glass tubes for contacts, and insulated leads are attached to 
the top ends of the wires, These glass tubes are inserted in a 
3 in. iron conduit, which is then completely filled with paraffin. 
A lamp suitably protected by a wire guard is mounted on top of 
the pipe, and a flexible two-conductor deck cable is brought out 
from the side of the pipe with a strong marine plug attached to 
its end. A receptacle box furnishing alternating current and 
mounted on the tank, or near it, serves as the source of energy. 
When the outfit is inserted in the tank, the Jamp lights up as soon 
as the platinum contacts touch the acid. The height of the acid 
can be read directly on a wooden scale attached to the rod. 

The valve for feeding the acid tank is very often a great distance 
away from the tanks, and the man operating the tanks has no way 
of telliag when they are filled up to proper depth. A signboard 
was therefore installed near the valves, with one lamp for each. 
tank connected in parallel with the lamp on the measuring rod. 
As soon as the tank is full the lamp on the signboard will light 
up. For this purpose the plug has to be of the three contact type 
and the cable made with three conductors. Bells can easily be 
added to the syatem to indicate either when the tank is full or 
when it is empty.— Electrical World, 


Trolley Shoe” for Tramways. 


Our contemporary, the Electric Railway Journal, describes 3 
trolley-shoe with a renewable steel coutactor instead of a wheel, 
which, it is claimed, will run from 7,000 to 10,000 miler, and has 


Fig. 5.—TRAMWAY TROLLEY SHOE, 


6,—ROCKER AND SPRING FOR 
TROLLEY SHOE. 


‘been put on the market by the UTILITY SPECIALITIES Co., LTB. 
of Boston, Mass. The trolley harp is fitted with an oval-shaped 
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shoe, pivoted, and fitted with a strong spring, so that 
the contactor automatically assumes contact with the wire, 
regardless of the angle, It is claimed that the increased area, 
combined with the sliding contact, eliminates arcing, and that the 
shoe runs cool. The shoe has been found particularly adapted for 
use on heavy locomotives and high-speed cars. No lubricant is 
required, and the contactor is of speciat steel, 


High-Tension Draw-Out Cubicles. 


Fig. 7 shows a five-panel board for 3,300 volts, three-phase, of the 
draw-out cubicle type, designed and manufactured by Messrs, 
JOHNSON & PHILLIPS, LTD., Charlton, S.E. 

The board consists primarily of a sheet steel shell which contains 
the bus-bars, cable boxes and fixed contacts, The control apparatus 
for each cubicle is mounted in trucks, one for each circuit, these 
trucks, which run on wheels fitted with ball bearings, being made 
up of stout angle irons with sheet steel fronts. 

Owing to the special construction, it is an easy matter to push in 
or pull out the trucks, and when any cleaning or repairs are 
necessary the truck can be wheeled away from the board and 
attended to in perfect safety. 

In order to avoid the danger of pulling out the truck when 
current is on, a special interlocking device is fitted so that the oil- 
switch must be open-circuited first. The connections to synchro- 
scopes or voltmeters are made by a system of pilot wires running 
behind the sheet steel front of each truck and the continuity of 
these pilot wires is maintained by small removable links on the 
front between each truck. This type of gear is very suitable for 
confined situations, as it can be placed close to a wall. 

Great care is taken in the alignment of each truck so that the 
electrical contact batween it and the bus-bar does not deteriorate 
by frequent removals of the track, 

This type of gear has been installed in many works and collieries 


7.—H.T, Draw-out CUBICLE SWITCHGEAR. 


in this country, and is well worth consideration for pressures of 
2,000 to 11,000 volts where the space is limited and the greatest 
safety in operation is desired. 


Mayfield’s Sound Augmenter. 


Mr, C, MAYFIELD, of 31, Red Lion Street, London, W.C., has 
sent us particulars of a sound augmenter which he has devised, 
consisting of a special attachment, entirely self-contained, and 
electrically connected, for clipping on any ordinary telephone 
receiver, or, in the case of phonographs, gramaphones, &c., to the 
sound tube leaving the sound box; we are informed that it 
augments inaudible, or almost inaudible, sounds to such a degree 
that, in the case of ordinary telephone receivers, the sound or 
speech can be heard a dozen feet away from the telephone. 

The device consists of a special microphone, sensitive to such a 
degree as to respond to sounds inaudible to the human ear, yet 
capable of carrying heavy currents and so reproducing sound by 
the aid of an ordinary Bell receiver, augmented in volume 
suffi siently to fill a large hall if necessary. 

The essential features of the microphone comprise a circular 
elastic disk, covered with an electrolytic deposit of iron, from the 
periphery of which, electrically connected, radiate a number of 
elastic cords covered with metallic filings electrically in contact ; 
the number of these cords and their diameters vary with the size 
of microphone and the current it is intended to carry. These cords 
are electrically connectei to two half-plates of brass, whose 
distance apart can be adjusted by screw tension, The microphone 
is fitted in a small adapter which can be clipped in a moment on 
any ordinary telephone receiver, and is self-contained and 
electrically connected, requiring no interference with the telephone 
instrament, which, of , course, would not be permitted by the 
authorities, The action of the ifistrument, in the case of the 
ordinary telephone receiver, is as follows: the faint sound is at 
once responded to by the delicate disk, which vibrates, setting up 
Vibration of the elastic cords, which vary the resistance in a small 
dry battery and telephone receiver circuit (self-contained), and the 
sound is reproduced, augmented in volume toa degree depending 
upon the size of the microphone and the current used, 


-maintain the elastic limit as high as possible. 


In the case of an ordinary telephone receiver the clip attachment 
will give audible speech 12 ft, from the telephone, and in the case © 
of large apparatus with a specially constructed receiver and 
microphone, with currents of 3-12 amps., will yield sound sufficient 
to fill a large hall. : 

An essential principle of the apparatus is that when no sound is 
passing through the telephone receiver, the local microphone 
repeating battery shall be automatically switched out of circuit by 
the action of the microphone itself ; the instant sound affects the 
diaphragm, current passes tothe augmenter. The small instrument 
for clipping on an ordinary telephone receiver is entirely self- 
contained, measures only a trifle over 3 in. in dia., weighs under 
4 oz., and can be clipped on a receiver in a few seconds. There is 
then, we understand, no need to hold the receiver to the ear ; laid 
on the table, the sound or speech will be heard clearly in any part 
of the room. 

Preparations are being made to place the attachment on the 
market at a very low price, and agents will be appointed all over 
the country, 


THE STRUCTURE OF METALS. 


At the May meeting of the FARADAY SOCIETY a group of papers 
was discussed bearing on various physico-chemical problems 
in connection with the structure and properties of metals. Two 
of these were by Mr. F. 0, THOMPSON, of the University of Shef- 
field, to whom the PRESIDENT, SIR ROBERT HADFIELD, offered a 
prize of £50 as an incentive to him to continue his researches and 
present them to the Faraday Society, and further as an 
expression of his appreciation of the valuable work being 
; done under Dr. Arnold in the Department of Applied 
Science at Sheffield University. 

The first of Mr. Thompson’s papers dealt with “The 
Properties of Solid Solutions of Metals and of Intermetallic 
Cympounds.” In thisa suggestive hypothesis is put forward to ex- 
pla‘n the improvement in physical qualities—hardness, ductility, 
hig1 electrical resistance, and so forth—that results when two 
metals are alloyed in such a way as to form solid solutions. It is 
an established fact_that all the industrially useful alloys, the 
bra:ses, bronzes, nickel-silvers, strong aluminium alloys, even 
ha-dened steel, consist largely of one or more solid solutions ; 
wh2n metals combine to form definite intermetallic compounds, 
su h alloys are generally useless for practical purposes. Now it 
is well known that metals may be considerably hardened by sub- 
jecting them to a state of strain, such as happens when they are 
rolled, hammered, or drawn. Mr. Thompson supposes that a 


similar state of strain is set up in solid solutions, 
and this is the cause of their superior properties. 
Whence arises this internal strain? The atoms of a 


metal, like those of any other crystal, are arranged in space with 
perfect regularity. In the case of an element A, to which a second 
B, which passes into a solid solution, is added, the atoms of A in 
the space-lattice are replaced progressively by those of B, and the 
lattice passes imperceptibly from that of one pure element to that 
of the other. This atomic replacement must react on the physical 
properties, and if the atom of A occupies a greater volume than 
that of B, there results an expansion of A and a contraction of B in 
the act of crystallising together. The resulting distortion gives 
rise to elastic strains, and it is to these that Mr. Thompson 
ascribes the increased hardness of this class of alloy. The strain 
will be greatest when half the atoms have been replaced by 
others, and it is considered valuable evidence in support of the 
theory that in the gold-silver and gold-copper alloys, which form 
a continuous series of solid solutions, the maximum hardness is 
found in the 50 per cent. alloys. Now that the Braggs’ method of 
determining the space-lattice of crystals is available, a ready 
method of testing Mr. Thompson’s suggestive theory presenta 
itself, and it is hoped that it may be possible to isolate good 
crystals of, say, the gold-silver series, and apply to them the X-ray 
spectrometer, 

Mr. Thompson’s second paper gave a résumé of recent studies, 
here and on the Continent, on the ‘‘ Annealing of Metals.” This 
work is based on the views and experiments of Beilby, Ewing, and 
Rosenhain, who have shown that work-hardening in metals 
consists in, first, the internal shearing of the crystals along the 
planes of slip; and, secondly, the conversion near those cleavage 
planes of crystalline subatance into a hard amorphous inter- 
crystalline cement, This cement is not only itself extremely hard, 
but it is also essentially the seat of the internal stresses. Reheat- 
ing or annealing has the effect of recrystallising the amorphous 
modification, There is an essential difference between the anneal- 
ing of steel and that of alloys like brass or nickel-silver. In the 
former case the object is to refine a coarse-grain sizo resulting 
from previous exposure to high temperature, and it is essential to 
In the latter the 
very reverse ia aimed at. The object of annealing is to sender the 
metal capable of again receiving changes in shape, and hence the 
process is designed to lower the elastic limit as much as possible, 
for mechanical work spent within the limits of elasticity is 
obviously useless. (Mr. Thompson’s paper, which is well worth 
careful study, after following in some detail the course of the 
annealing process in hard-worked copper, brass, and nickel-silver, 
deals finally with the influence of the temperature—here “ burn- 
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ing” is a factor to be considered—of the duration of annealing, and 
of impurities. 


An’ allied subject was discussed by Mr. Zay JEFFRIES in a 


paper sent in from Cleveland, US A., on “Grain-size Measure- 
ments in Metals and the Importance of such Information.” The 
connting of the numberof grains in a unit area, or, better, unit 
‘volume, of a metal affords a ready means of indicating many of 
its physical properties, such as tensile strength, hardness, elastic 
limit, life under vibratien, or even corrodibility, and it is a 
method which deserves more attention from engineers than it has 
80 far received. The valu; of such information is largely com- 
parative, and it has to be taken in correlation with other physical 
propérties, but it has the great advantage over mechanical tests, 
of not introducing any deformation into the specimen under exa- 
‘mination, Unfortunately, in’ many metals, hardened steels for 
example, the grain is so-fine a3 to-defy measurement, unless again 
Prof. Bragg’s wonderful X-ray instrument can be employed, as was 
uggested-in the course of the ‘discussion. Sir R bert Hadfield 
mentioned that whereas a 0°58 carbon steel as‘forged and annealed 
contained 4,500 grains per sq. in., the number rose to 333,000 
when the steel was water-quenched and reheated. Mr. Jeffries 
has devised an improved rapid, convenient, and accurate method 
of counting grains, This consists in counting those completely 
included, and partly included, in the circular portion of an image 
of the specimen of standard magnification, and by means of an 
empirical. formula determining therefrom thé equivalent number 
of whole grains in the standard area. 

Two papers on aluminiam were presented: one by Dr. F. J. 
BRISLER, on “The-Changes-in' Specific Heat of Hard and Soft 
Aluminium,” and the other by Dk R. SeLiemMAN and Mr, Percy 
WILLIAMs, on the “ Annealing of Aluminium.” 

Dr. Brislee has previously shown that the density of alaminium 
decreases with mechanical work, The tensile strength increases, 
but with a great deal of work the metal becomes exceedingly 
brittle. - These changes are explained by en allotropic change of 
state, from a ‘crystalline to an amorphous form, such as Prof. 
Ernst Cohen, of Utrecht, has shown to take place in so many other 
méfals, The differences in specific heat noted support this 
theory, and they indicate the important fact that the amorphous 
phase ‘begins to change into the crystalline even at 100° O. 
De. J. A; HAgker; in the ‘discussion, urged the-importance of 
making more studies on the properties of metals at high tempera- 
tures. The melting point, and not room temperature, should be taken 
asthe'starting point. Dr. Seligman and Mr. Williams found that hard- 
worked ‘alaminium which had been heated for 10 hours at 125° 0. 
was less'readily soluble in nitric acid than the same metal before 
heating, but'that if the heating were continued for 80 hours, this 
comparative immunity from attack disappeared. Farther, metal 
freshly annealed at 440° C. was less readily attacked than it was 
after 10 days’ standing.» These results, too, would seem to be 
explicable on the theory of allotropic modifications, : 

paper by Me. Emit HarscneKx on’"The Theory of Gels as. 
Systems of Two Liquid Phases ” shows that this accepted theory 
of the constitution of gels breaks down on mathematical analysis. 
Mr. Hatschek himself conceives gels as of an ultimate crystalline 
structtre, with the crystals thinned and filled with liquid. 

*The meeting «concluded with the consideration of a paper sent 
from the University of Melbourne, by Mr. E. J, HArtuna, “A 
Contribution to the Theory of Solution.” — 


ELECTRO-PLATING. 


A PAPER by Pror.’ Matuers, E, H. Stuart and G 
STURDEVANT on nickel plating, read before the AMERICAN ELECTRO- 
CHEMICAL SOCIETY, gives an account of an extended research, the 
chief results of which are as follows :— 

The purest nickel anodes obtainable should be used. Strips of 
electrolytic nickel cathodes, 98°8 percent. pure, used directly as 
anodes, dissolve irregularly and with pitting, but no impurities are 
introduced into the bath. Very much of the trouble with badly 
coloured deposits and with sludge is caused by the iron from 
impure anodes. The addition of 2 per cent. of magnesium or 
nickel chloride makes the anode corrosion approximately theoretical. 
The nickel anodes, supported by lead hooks, may be completely 
immersed in the solution, thereby greatly reducing the amount. of 
serap metal from the anodes, ‘The anodes should be placed in bags 
in order to catch loosened particles, which cause pitting: if they 
reach the cathode: 

~The addition of 0°2 to 0'3.per cent. of ammonium citrate keeps 
tlie solution clear and free from sludge, whereby shallower tank 
and a less volume of solution may be used. The bath should be 
stirred or mixed thoroughly at intervals, but not within 8 to 10 
hours of the time of using if any solid particles fromthe anodes 
are present: - 

The greater the ratio of nickel sulphate to nickel-ammonium 
sulphate the brighter and more shiny the deposit.. The more acid 
the solution (to the point of acidity to Congo red) the more shiny 
the deposits. Boric‘acid increases’ the current: that can be: used 
without blackening or. burning the deposit. : 

The -following bath seemed to be the best : nickel-ammonium 


sulphate 4 per cent., nickel sulphate 10 per-cent., boric acid - 


1-to'3per cent., magnesium chloride2: per cent., and ammonium 
citrate per cent, A current density of amp: per square 
decimeter (14'S amp. per square foot) which -plates a thickness of 
0°0025 om. (0 001 in.) in 1°25 houra may be nsed,- ; 


_ A paper by. Dk. OLiver P, Watts on rapid,.nickel plating sums 
up the advantages of a hot over a cOld nickel solution as follows : — 

Heating from. 25° to 70° 0. lessens the resistance of the 
solution one-half, Ths current density may be increased two-and- 
a-half to three-fold, The current efficiency, if less than 100 per 
cent. in the cold solution, is raised, Anode corrosion is greatly 


. improved, and higher current densities may be used at the anode as 


well as at the cathode. The’ deposit is superior to ordinary nickel 
plate in toughness and freedom from peeling: Bed 

In the solution tested, plating tmiay bé done at” 200 to 300 amps. 
per square foot, at which rate; thé same amount of metal is deposited 
minutes as- requires’ one-and-a-halfhours «in the:*" rapid 
solutions” now in use amps: pér equate ~ 

Pror, FRANK C, MATHERS and JoRN R, paper on 
the electro-deposition of- silver from ‘silver nitrate ‘solutions, state 
that in their experiments the ordinary‘addition agents suchas glue, 
peptone, clove ‘oil, -aloin, &c., were found -tohe either’ without 
appreciable effect or to prevent orly partially:the-formation of 
erystals, and in no case was a ‘thick, smooth deposit obtained. 

Tartaric acid is the most-effective substance for producing solid, 
firm deposits of -ailver from: the-ordinary silver refiniog bath 
containing silver nitrate and nitric acid. good <vompodsition of 
the bath-is' 3. per cent; each-of silver as silver nitrate, nitric acid, 
and tartaric acid. The farther addition of .0'01)per cent, of glue 
twice daily makes the deposit much smoother and of. darker, more 
A current density of: amp. per eq. ft. ina vigorously stirred 
bath gave a firm, snooth deposit which was a little heavy on the 


. edges. Ina bath only gently mixed 6r stirred, 7°4 amp; per eq. ft. 


gave the best results. 
The: ‘deposit- is brittle; hence}:it is of no -valae“in- plating.— 
Met, and Chem. Engineering:. @ 


“INDIAN. NOTES. 


[Faom OuR SPECIAL CORRESPONDENT.) 


THE recent Indian budget imposed a Customs duty of 2} per cent 
on all imported material above and beyond the duties levied 
hitherto. For instance, prime movers such as engines, motors, 


-dynamos and electric fans, which were free of duty before, now 


carry a duty of 2} per cent.; and such goods as copper wire and 
switchboards, which previously carried a duty of 5 per cent., now 
pay 73 percent, It is but a small increase and will, of course, be 
borne by the customer, and it is not anticipated that turnover will, 
to any extent; be inflaenced.’ The Indian Tariff Act:of -1894 safe- 
guards the importer on contracts madé prior to the imp-sition of 
this new duty. 

There is what may almost be called a fan‘ famine in Iadia just 
now. Prices have gone up about 33} per cant. and Government 
are buying up all the fans obtainable. Several consignments of 
this very necessary commodity have gone down in various sunken 
boats. Eaglish-made fans are scarcely to be had;~and* American 
and Italian fans are particularly slow of delivery, although big 
stocks are on order for long periods. g 

Small self-containéd oil-driven electric sets are also ata premium, 
and good prices are being obtained by firms who sre fortunate 
enough to possess any. The military authorities are buying up all 
available stocks in this line. 


LEGAL. 


PROLONGATION OF PATENT REFUSED, 
Mr. Justice SARGANT, in the Chancery Division, gave his 
reserved judgment in the petition tried by him a week or two ago, 
which was presented by Rowe Bros. & Oo., Ltd, of Rancorn Lead 
Works, and Mr. George Vincent Barton, of Liverpool, the inventor 
of improvements in. the production of litharge. The petitioners 


standard: required to -justify the prolongation of the patent, and 
the application must’ therefore be 
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ie asked for the prolongation of a patent granted in 2 for the 
a - His LorpsHiP said the applicants had embarked large sums in 
. the enterprise, but had been hampered by low prices and other 
i cauzes, and they had made considerable losses in the working of 
ie the procesr. It was only recently that they had begun to make up 
ee some part of the loss, and there seemed to:be a reasonable prospect 
oe of success in the future. On the question of degree of inventive 
merit, he could see nothing excepti sal in it, and it had a limited 
ae scope, being merely an improvement, or improvements. If the 
Smee process proved to be really valuable in the fature, when worked on 
sae alarge scale, the petitioners would:have a start over competitors in 
ee the matter of building the néw works ne2essary, and, he was glad 
a to say, they would not go unremunerated. (It was stated at the 
ge hearing that the petitioners had acquired land at Liverp2ol for the 
CS building of larger works, and that the Government had assisted 
ase them: to obtain the necessary ‘materials.) - But,on the whole, 
the conclusion thatthe petition fell short of the 
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Ar the Oldham Manitions Court, ‘last‘week; an armature winder 
employed in the Oldham tramway department, applied for a 


certificate-enabling him’ to: léave-his present‘employment to take a. 


position with a’northern monition-firm. He stated that he only 
took on his‘ present’ employment while waiting for a place in a 
munition works; and when he got the offar efsuch post, his 
leaving certificate’ was’ refused: He admitted that when he 


accepted the-position'in the tramway department: he did so on the | 


understanding that if would be a: permanent one; heshad been 
there only six weeks. For the tramway department, it was sub+ 
mitted that the man’ had been: emp!oyed’ indirectly on munition 


. work, and he could ‘not be spared. The application for a: leaving 


certificate was refused, 

At the’ Glasgow Munitions Tribunal“ Appeal Court; John 
au clectrician, who had'been in the Army and discharged because 
of wounds, complained that he was dismissed from his employment 
with Alex. Anderson, electrical engineer, Glasgow, at’ three hours’ 
notice. The Glasgow’ Munitions Tribunal ‘held that Reid was 
entitled to 103..compensation: His-appeal now was based on the 
argument that 10s. was an insufficient award. Under the Act he 
was entitled ‘to a week’s notice or compensation to the extent of 
£5, and he maintained that he was: entitled to reczive #5, 
Lord Dswar pointed ont that £5 was the maximum, and the 
Tribunal was entitled on the facts before it to award what was 
considéred fair,. He dismissed the appeal. . 


THE TRAINING OF ‘MUNITION WORKERS. 


Tui. extraordinary demand for labour to carry on the produc- 
tion of munitions of war on a colossal scale has led to the 
employment of hundreds of thousands of men and women in 
mechanical workshops who had no knowledge whatever of 
the processes which they were destined to conduct. These 
persons have had te be trained in the-workshops at a consider- 
able cost in space, plant, staff, and time, and many having 


proved unfit for the work; the expense incurred in traihing 


them has been’ worse than wasted: Obviously it were far 
better thatthe necessary training should be imparted to the 
candidates for such employment before their admission to the 
factories, thus reducing the loss-and-waste to a minimum, and 
saving the wages. that would otherwise have to be paid to 
them whilst on probation. “The Ministry of: Munitions, there- 
fore, obtained. the assistance of: ‘the. authorities in charge of 
secondary education—which: was willingly given—and_ estab- 
lished 64: training: centres throughout the country at: which 
persons who desired: to enter munition: works could be trained 
free of cost. In» London the normal:course is-six weeks, six 
days a week, four hours:a day; 144 hours inall. : 

‘The general course: consists: of simple exercises’in bench: and 
vice work,. and: turning; drilling, and milling, the. purpose 
being to:give to the:student an elementary ‘‘ machine’ sense,’’ 
and some preliminary idea of: engineering factory. conditions: 
Tn cases: where defimte: ‘‘ orders.’ be obtained from. em- 
ployers, efforts. are made to» speeialise the training, as far as 
the equipment of the schools allows, on the exact lines of the 
work which will have to be done in the factory. It is: not 
pictended that 4 canbe trained in so short a period, 
but, having regard to-the necessity for introducing large num- 
bers of outsiders:into machine shops,. the training is- a valu- 
able stage in the process. 


Students: who show. aptitude for engineering work, and. pro-. 


mise of becoming useful otherwise than as mere operators; are 
given special instruction to fit them for. particular work. Large 
numbers: of men.and: women have been trained in this way as 
slotters, drillers; and even. as tool-setters.and gauge- 
makers. 

The general effect of the training scheme is to introduce. a 
large body of persons: from. the professions and numerous 
other trades and: occupations, thus helping to supply. the in- 
creasing demand: for labour, Agpusmnntcly: 18,000 men and 
Woinen. have been so trained, the: majority of whom would 


probably: not have entered munition works without some such. 


}reliminary. instruction. 

The training scheme has also had-the effect’of demonstrating 
the possibilities of unskilled labour, and many employers have 
been induced to inaugurate’ training in’ their own factories. 
By carefully selecting suitable workmen, by more closely 
dissecting opérations, and by a-greater degree of specialisation, 
it has been found possible to provide tool-setters, tool-makers, 


ind chargé-hands: from the ranks of the unskilled. This is- 


the one bi in which the urgent demand for. skilled workers 
can be met. 
At a-London County. Council ‘‘ School. of Building,’’ which 


Was inspected on Monday-last by a-few representatives of, the. 


technical Press; a largé-hall has-been equipped with benches, 
machine tools, &¢:, for this purpose by teachers drawn from 
the various L:@.C; technical schools, the Ministry of Muni- 
tions facilitating the purchase of plant, whilst in some cases 
special machines have been. supplied by manufacturers who 
Wished to -have operators trained to work them. The school 
has: accommodation for 100: pupils, and the work ‘is carried 
on in three shifts—9 am. to 1-p.m., 2 to 6 p.m., and 6.30 to 
10.50 p:m., ‘six: days a week—each pupil being required to 
attend for four hours:a day. Somé of the’ training centres are 


_@ flat white. 


apart: for gauge-making, and the:pupily work 44 hours 
per week, A donble_ teaching staff is’ provided; the: members 
working 36 hours a week. BESTE’ ABI! 

The hall- measures: 150:ft. 70 ft:, and is laid: out: complete 
with thé necessary offices; stores; and refreshment ‘rooms; 
machine, fitting, and: blacksmith shops: . The organisation 
fcllows.as-nearly. as’ possible that of a. munition: factory; and 
the'manufacture of: actual: details: of munitions’ is: undertaken. 

There are three main: lines: of shafting, each about 100 ft: 
Icng; driven by four: electric motors.- 

In July, 1915, the following equipment was installed: 30 
lathes, 11 drilling machines, 3 power hack. saws; 2 shaping. 
machines, 1. punching,machine, 1 shearing machine, 45 vices: 

The followimg machines have since been added: 6 capstan 
lathés; 12 milling machines (including: profiling machines); 3 
lathes. for 18-pounder cartridge cases, 2 turret lathes for 18+ 
pounder. shells, 2 tool grinders, 2 universal cutter grinders;. 
1 slotting -machine. 

_The following machines are on order: 8 milling machines 
(including profiling machines), 5 lathes (including 3 capstans), 
1 two-spindle drilling machine, 1 power hack saw. 
’ Two definite classes of workers are trained: (a) Ordinary 
operators at the vice and machine tools; (b) tool-setters on 
lathes, milling end allied machines. Set schemes are worked 
to except where special requisition is made by individual firms 
for workpeople to meet specified needs. 

All tool-setters, and nearly all the operatives, have been. 
pleced in munition factories. The following table illustrates 
the nature of the training and the results obtained (at five 
Lendon centres) :— : 


General Lead Tool Gauge 
course. burning. setters. makers. Total. 


Nomber in attendance during 
week ended May 20th,1916 501 38 36 = 86 611 
Number. certificated up to 
May 20th, 1916 9898 76 38 28 3,038 
Number refused certificates 
and withdrawn... woe, 26 974 
Certificated— 
Number known to have 
entered factories orfH.M. 
Forces... ee 2,561 75 27. 9,708: 


Number upplaced eae 3 1 1 335 
Uncertificated— 
Number known to have 
entered factories... eee 76 - 76 


Students have been supplied to 338 individual firms, one of 
which has taken 344 students; 18 firms: have taken over 20 
students each. Included in the number of students placed in 
factories are 46 women who have been trained as tracers. 

Some 10,800 applications have been registered, apart from 
those whose applications have been declined. It will be 
ncticed that about 25 per cent. of the entrants are found 
wanting, and are refused certificates. 

In addition to machining operations, the art of lead-burning 
is taught at the school on a practical scale, for the autogenous 
welding of the seams of lead-lined tanks; the limit gauges 
used in the workshop are made in the school, and the special 
form tools that are required for some processes also are 
made, of high-speed steel. 

Following the inspection of the school, a munition factory 
where shell-cases are made was visited; the staff numbered 
350, women being in the majority, and with the exception of 
a small proportion of skilled supervisors, the whole of the 
employés had been trained at the training centres. Every 
operation from the rough solid bar or forging to the finished 
shell-case was in progress, and, apart from the personnel, the 
shop presented no feature distinguishing it from a shop 
operated by skilled mechanics. The impression left on the 
minds of the visitors was that employers need have no hesita- 
tion whatever in availing themselves of the assistance of the 
Ministry’s schools in staffing their works. : 


CHURCH LIGHTING WITHOUT FITTINGS. 


AN article by Messrs. A. L. Powstt and R. B. THompson in - 
the Electrical World describes the methods adopted for light- 
ing St. George’s Episcopal Church, Newburgh, N.Y. The 


‘auditorium is rectangular in shape and measures 73 ft. long 


by 40 ft. wide. At the two sides and at the rear is a balcony 
with a sloping floor about 9ft: wide. The front edge of 
this baleony is 9ft. above the floor. The ceiling over the 
balcony is flat, while the central portion is slightly arched, 
rising to a height of 

The posts which extend from the floor to the baleony and 
from this to. the ceiling are cylindrical, with very plain bases 
and capitals. These and all the rest of the woodwork are 
painted a pure white. The pews are also white, with 
mahogany edging. The floor is of red and white tile, and 
the walls are finished in light cream. The: ceiling is painted 
. The system of electric lighting formerly installed-employed 
brackets on. the columns and along: the front edge of the 
balcony, with carbon lamps, and shades which gave‘no diffu- 
sion, and did not conceal the lamp filaments. - 
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The lighting was not satisfactory; it’ was, moreover, costly 
for the effects secured, the fixtures were inartistic, and glare 
was extreme. 

Last year it was decided to remodel the lighting system and 
> install something thoroughly up-to-date, which would make 
the church comfortable and bring out its full beauty. 

After inspection of the building and taking the necessary 
measurements, a set of recommendations was drawn up for 
lighting the church with standard indirect fixtures; the report 
was presented to the committee having the matter in charge, 
but was rejected on the ground of want of harmony with the 
period of the church, and eventually it.was decided that the 
— should be well lighted without any fixtures being 
visible. 

Cove lighting was suggested, but abandoned; flood- ighting, 
using focus-type tungsten lamps with parabolic reflectors, 
directing their beams on the ceiling, was experimented with, 
but did not produce the desired effect. Since it was seen 
that projector units concentrated the light too strongly, the 


S/ot 
—Thumb Screw 


Fig. Box USED IN EXPERIMENTS. 


next attempt was to use standard deep-bowl industrial reflec- 
tors, placed so as to illuminate evenly the central portion of 
the ceiling. 

From this experiment it was evident that satisfactory effects 
could be produced with a very deep reflector designed to give 
the proper angle of cut-off. An adjustable box 3 ft. deep, of 
sheet iron, painted white inside, was made as shown in fig. if 
The sides, being hinged, could be set at any angle and held 
in place by thumb-screws working in the slots. It was then 
a very simple matter to find the exact shape of reflector 
desired. Six units of the design which gave the best results 
were constructed and installed; sections of the seats in the 
first row of the balcony were removed and the reflectors 
boxed in, as indicated in fig. 2. The boxes are so arranged 
that persons sitting behind or beside them are not annoyed 
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Fic. 2.—Onre OF THE REFLECTOR UNITS IN PLACE. 


by stray light, ‘and are deep enough so that when viewed from 
the opposite balcony no glare is visible. In the entire audi- 
torium there are only two seats where a person, when stand- 
ing, can see a lamp. Deep-bowl, porcelain-enamel, intensive 
distribution steel reflectors are placed about the lamps, which 
are 500-watt Mazda type C units. Below the balcony opales- 
cent-glass deck lamps are fixed flush with the ceiling, with 
60-watt lamps in recesses aboye them. In order to obtain a 
warmer tone of illumination than that — by the un- 
modified Coen lamps, gelatine screens of very light amber 
are available, to place across the mouths of the large reflectors. 
The sanctuary is illuminated by a row of lamps placed about 


the upper part of the arch, which are concealed by the mould. 
ing, % two small windows of art glass are illuminated from 
ind. 

The church now presents a most attractive appearance; the 
illumination is even, very well diffused, and of a pleasing 
character. The ceiling is very evenly lighted, yet none of' the 
light strikes the side walls. The direction of the light is the 
same at that of daylight, and the shadow effects produced by 
-sunlight have been duplicated. The total power consumption 
has been increased somewhat, but the results warrant the 
slight additional cost. 

In the Electrical News an_ account is given by Mr. G. J. 
Beattie of the lighting of the Timothy Eaton Memorial Church, 
of Toronto, which was recently completed, and is said to be 
the finest building of its kind in the Dominion. In this case 
the lighting is effected by means of large fittings, each of 
which contains eight 300-watt Mazda ‘‘C’” lamps; the fittings 
are of Gothic design, in harmony with the architecture of 
the church, and are suspended from the ceiling, which is 
painted a light cream. e total power consumption for the 
main auditorium is 17.4 Kw., the aggregate floor area being 
9,270 sq. ft. It is estimated that a uniform intensity of 
illumination of 4 ft. candles is obtained on a 30-inch working 
plane. ‘‘ X-ray ’’ reflectors are used in the fittings, which 
— ace white glass panels, softly illuminated, with excellent 
effect. 

The large stained-glass memorial window is_ illuminated 
from without by a powerful searchlight mounted on a steel 
tower at some distance from the window; a large amount of 
experimental work .was necessary before the proper height, 
distance, and intensity of light was determined, but the result 
is believed amply to justify the labour and expense incurred, 
many observers holding the opinion that the auditorium 
appears at its best at night. 


CORRESPONDENCE. 


Latters received by us after 5 P.M, ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our posses sion, 


Industrial Organisation and the Worker. 


The columns of the technical Press, and especially those of 
the ELEcTrRIcAL Review, have recently been replete with refer- 
ences to the necessity of reviewing the many problems that 
are arising out of the war. Nowhere does it seem to be dis- 
puted that our present enemies will continue their activities 
against the Allied nations at the conclusion of a military peace, 
and everywhere is it recognised that the war, even though it 
was begun in the trenches, will be carried into the market- 
place. *‘‘ Not prepared for war, let us at least be prepared for 
peace!’ is a slogan that has a healthy ring in it, and one 
which commands the scientist, the business organiser, and the 
werker to review candidly the motives and principles, or the 
lack of them, that have decided their former relations and 
decided their efficiency. ; 

Criticism has been active, and so far as it has exposed 
detects, useful, in regard to business organisation and scientific 
method and training. The elements of economic geography 
have been vividly brought to our notice when we have passed 
in review the supply of raw materials and their enemy source 
ol origin. New light has been thrown on the specialisation of 
processes, and the economic determination of the situation. 
The Consular service has emphasised once again its own in- 
eptitude when not recruited from home sources. The rela- 
tions of the State to business enterprise and finance are also 
among the many points we have had: to review. Among these, 
end not least in its significance, arises the problem of the 
worker. Will he be in the way? Judging by the opinions of 
recent speakers and writers there does seem to be some doubt 
whether the worker will rise to the occasion when new times 
will demand new methods and new men. It seems to depend 
primarily on the point whether any proposition will be a real 
departure from the practice of old mistakes, or the old mis- 
takes in a new form. ; 

The worker has an interest in his industry. It remains very 
much with external influences whether that interest is merely 
a cash nexus or a professional pride. So long as he is denied 
the latter he will pursue the former. The specialisation of 
processes and that inexplicably bad old economic law 0 
demand and supply, when applied“to his labour as a market- 
able commodity, have operated strongly, and have neutralised 
and dominated whatever inclinations he had in developing for 
himself his productive capacity. That is an indictment that 
the best friend of Labour ought to admit; the trade union 
official may even feel in it a source of satisfaction. But the 
essential point at the present moment is to take this as 4 
basis for review. Half a century of trade union activity has 
shown the organisers of industry, and ought to have shown 
the workers of industry, that progress can now only lie in 
the direction of increasing the productive power of effort 
applied under the direction of organising ability to raW 
materials. No progressive employer now denies the necessit} 
of a reasonable standard of living. The efficiency of well-pai 
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labour is now an accepted economic axiom, and with the exit 
from the purview of debate of this, the real raison d’étre of 
trade unionism, the time has now arrived when, both if the 
interests of employer and employed, attention should be 
fecused on_the problem of bringing all forces together in 
pursuit of @ common end. 

There seems some support for those who can only see pro- 
gress in fighting. trade unionism. This has in it the same 
essential error as the worker who is blessed with class con- 
sciousness and imagines progress follows further extractions 
from the profits of industry. Acrimony of this description 
blurs the real issue. In most industrial centres some sort of 
tcchnical institute exists where young artisans get sufficient 
training to enable them to earn their living in the ‘‘ shops.”’ 
Does if never occur to anyone how it is that when they fall 
olf from the technical school at the age of, say, 22, they cease 
t) be interested im technical matters, and very often graduate 
to the public-house or: become engrossed in trade union work? 
Most technical and trade associations fail lamentably in this 
respect, and even if a young artisan by dint of much exertion 
got access to some of these societies, he would find them 
engrossed chiefly in grinding axes of various: descriptions. I 
doubt not that he would hear of more valiant feats of engi- 
neering in some local public-house. It is said that there are 
more guns and ammunition made and more coal drawn from 
the pits over pots of beer than in all the engineering works 
and coal mines in the country. And that is just the problem : 
How to bring into line with the new form of industrial 
organisation the undoubted interest and technical capacity of 
the worker, instead of leaving him to wallow into incapacity 
ia idle and profitless company or brood over wrongs in trade 
union clubs. 

Technical education should be more thorough, and. the pre- 
liminary subjects more insisted on in our scheme of public 
education. A man’s inventive capacity begins where the exist- 
ing knowledge of laws arfd rules and formule ends, or where 
his imagination is such as to transcend all such bounds and 
start him on a train of thought and action purely original. 
More sympathetic treatment and greater encouragement 
financially and materially would do much to raise the worker 
who has capacity, and prove to him that his interest lies in 
that of his industry, in its development and scientific organisa- 
tion. 


Francis Shirley. 
May 29th, 1916. 


The Future in Russia. 


I notice a reference in the current issue of the EbecrRicaL 
Review to the desirability of encouraging the commercial, 
industrial, and_ technological development of Russia. One of 
the difficulties in the way to this end, so far as it depends on 
intercourse between the peoples of Great Britain and Russia, 
is the barrier of language. The heroic attempts now being 
made on the part of English people to master Russian are 
dcomed to end in failure, except in rare cases where students 
have opportunities for a prolonged stay in Russia. Why 
should we persist in such a futile course? The language 
problem is capable of a fairly simple solution by the adoption 
of Esperanto for intercommunication between the two coun- 
tries. We have. recently seen the adoption of the Summer Time 
measure in one country followed rapidly by_its adoption in 
others. In the same way, if Russia and Britain adopted 
Esperanto—a proposition as practicable as the Daylight Saving 
Bill—the whole of Europe would follow suit in a short time. 
One unanswerable argument in favour of Esperanto which 
should appeal to business men is the fact that, while it is 
quite efficient to express all international ideas, it can be 
learnt in any country in a few months. The writer has 
spoken in Esperantd with a number of Russians, some few 
of whom had. learnt the language from a text-book without 
the assistance of a teacher. : 

The case for an international language for engineers was 
presented in a paper read before the Society of Engineers on 
March 2nd, 1914. The paper was ig Br 2g separately from 
the transactions of the Society. May I add that anyone desir- 
ing information as to Esperanto may obtain it on application 


British Esperanto Association (Incor.); 17, Hart Street, 


P. G. Cameron, 
Hon. Sec., London Esperanto Club. 


London, E.C., May 28th, 1916. 


. Decimal Coinage. 


What a pity the .‘‘ Speso ’’ should be an imaginary coin. It 
would be good business to buy them at 1,000 for a florin and 
sell them to Mr. Bridges at 20 a shilling. Is there a catch 
somewhere, or is it only that, like most decimalists, Mr. 
Bridges is weak in arithmetic? wine 


London, E.C., May 26th, 1916. 


_ [Our correspondent of last week has obviously let himself 
in for it. But by what right, and on what evidence, does 

W.M.M.” cast a@ gratuitous slur upon the arithmetical 
capabilities of “‘ most ’’ decimalists? — All civilised nations, 


except the British and some of their Oversea Dominions, 
employ decimal coinage.—Eps. Exec. Rev.] 


AMPERES 


: Faults in Bitumen Cables. 

In reply to the letter signed “ Bitumen” in the current 
number of your valuable periodical, from the data given in 
this case my opinion is that the positive cable had sustained 
some mechanical damage, possibly when drawn into the 
earthenware ducts. __ 

_ The effect of changing the polarity—making the faulty posi- 
tive cable negative with an earthed neutral—would be to 
bring its life to a sudden termination. 

In this connection I have recently experienced an unusual 
phenomenon on a power distribution system under my control, 
which may be of some general interest. The system con- 
tains some 25 miles of .05 v.B. cable laid solid with bitumen 
in wooden troughing. The cable is looped up every 10 ft., 
and connected to some 15,000 magnetically-operated switches 
with a bitumen seal between the trough and the switch boxes. 
Normally the cable is positive, and the negative return is 
through steel rails at earth potential. The system has been 
in operation 15 years, and has given very little trouble. 

One day, for a short time—a few minutes—the polarity was 
reversed, with the result that alarming leakages developed at 
several switch boxes, ultimately necessitating the renewal of 
the bitumen and compound seal at about 200 points. 

I must here explain that the normal voltage is 500 direct- 
current, and the leakage current registered on the morning 
of the breakdown on the sections affected was as follows :— 
_ -026, .08, and .018 ampere. . 
In order to investigate the cause of the trouble, I carried 
out a series of experiments, including the following :— 

1. A test was made on three different sections with about 
30_switches on each. As 

Leakage current with cable positive: (a) 14 milliamperes, 
(b) 1 milliamp., (c) 1 milliamp. Leakage current with cable 
negative: (a) 23 milliamp., (b) 5 milliamp., (c) 2 milliamp. 

2. The lengths of bare .05 cable were carefully insulated 
with bitumen tape and pierced with several pin-holes. Each 
cable was coiled up and placed in a metal box about 12 in. by 
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CATAPHORESIS EXPERIMENT. 


8in. The boxes were then filled with damp sand. No. 1 
cable was connected to the positive terminal of the 500-volt 

supply, and the metal box it was in was connected to a 
negative terminal. 

_ No. 2 cable was connected to the negative and box to posi- 
tive. An ammeter was placed in circuit. Megger test on each 
registered over 50,000 ohms. Current was switched on, and 
after three minutes No. 2 cable registered .025 amp., and 
No. 1 50,000 ohms. 

After six minutes, No. 2 reading 1.1 amps., No. 1 50,000 
ohms, current was now reversed, and in a few seconds the 
leakage on No. 2 dropped to .2 amp. In three minutes a leak- 
age of 1 amp. was registered on No. 1. 

‘ The current was again reversed to pass through as origin- 
ally, and in ten minutes No. 1 registered .05 amp. and No. 2 
was rising quickly from 2 amperes. 

On opening up, I found No. 2 cable saturated with mois- 
ture, and, of course, steaming from the heat of current leak- 
age, and No. 1 cable I found in a comparatively normal state. 

The experiment was repeated with one box, and the result 
was plotted as shown on the accompanying curve. Other 
experiments were carried out, tending to show that the pres- 
ence of coal, gas, or alkali salts was not necessary for the 
effect ; also, that vulcanised bitumen was practically unaffected 
by coal gas, but ordinary bitumen was liquefied. 

From the data collected I have formed the following 
opinions :— 

1. That the dielectric of a well-made cable is not a ‘‘ mem- 
bisne for practical purposes. 

. It is, therefore, misleading to speak of ‘‘ electric endos- 
mose ”’ or an “‘ csmotic effect ’’ causing a breakdown on direct- 
current negative cables under the conditions here recorded. 

3. At least an incipient mechanical fault is necessary before 
@ leakage is observed. 
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. ~ 4, The flow of .moisture-down'the ctirretit—from positive to 
negative-—would be more.aceurately. described by the. electro- 
medical ‘term ‘:.Cataphoresis.”’ 

Tn using’ vulcanised bitumen cables on the negative :side 
‘a direct-current system very great care should be taken, 
in order to‘prevent mechanical damage which causes Incipient 


faults in the. cable, which will with the presence of moisture - 


cause <faults to develop ‘by ‘‘ cataphoresis.”’ Similarly, great 
caré should be exercised in hermetically sealing the end :con- 
nections. 

“6. All classes of cable would be similarly affected, but 
vulcanised bitumen is the Jeast adapted to withstand rough 


nechanical usage.’ 
Cosine. 


WAR _ ITEMS. 


Technical Men and the ‘Commercial War.’’—The 
Liverpool Journal of. Commerce contains a summary of an 
addregs -délivered in Liverpool on Empire Day by Mr.:T. C. 
‘Eider (B-B.A-M.A.) on “Engineering. for the Empire: The 
Way to Victory and Prosperity.” The Lord Mayor of Liver- 
pool presided, :and in the course of the discussion Prof. Mar- 
chant. was one of the principal speakers. He referred, among 


other ‘things, to Germany’s superior technical equipment for - 


warfare, and expressed the opinion that after the war we 
should.'be ‘in the ‘same position as -now. in regard to the com- 
merdéial ‘war unless we recognised that ‘highly-trained tech- 
nical men. were the first necessity if progress-was to be made. 
They ‘were necessary not only to-oceupy technical positions, 
but_ as directors ‘and leaders of industry, to: know when and 
hew to “take advantage of new discoveries. If progress was 
t» be made in manufacture, highly-trained technical men must 
be available both as leaders of industry and in the research 
lsboratories. We felt the need of such men to-day in fighting 
the war, but it was of still greater importance in the indus- 
trial war of the future, and he hoped that every effort would 
b: made to bring home to the public the enormous import- 
ance of this question, so that action might ensue. We learn 
from Mr. Elder that the following resolution was moved by 
the Chairman of the Liverpool Corporation Tramways and 
Electric Power and Light Committee (Mr. Councillor E. 
Russell-Taylor), and seconded by the Chairman of the Man- 
we Electricity Committee (Mr. Alderman W. 
alker) :— 


That the indispensable military services rendered by the engineering indus- 
try and its fundamental importance in the future as a basis of defensive 
power and .of prosperous economic development, entitle it to special State 
recognition in any reform of national and imperial commercial policy, and to 
the patriotic ‘support of all public and private users of plant and machinery 
throughout the Empire. 


rhe Supely of Light and Power for War Purposes.—The 
kaloraee addition has been made to the Defence of the Realm 
Acts.:— 

“ 8p. Any company, authority, or person supplying or 
authorised to supply water, light, heat, or power, shall, if so 
required by the Admiralty-or.Army Council or the Ministry 
of Munitions, supply water, light, heat or power to any fac- 
tory, building, camp, or other premises belonging to or used 
for the purposes of the Admiralty or Army Council or the 
Minister..of .Munitions, 4nd ‘shall ‘carry out such works and 
render. such, services.as.may he directed ‘by the Admiralty or 
Army.Council .or.the Minister-of Munitions for purpose 
of enabling such a supply to be given either by themselves or 
by Some other .such company, ‘authority, or-person : 

Provided that a company, authorityor person shall ‘not 
be required under this regulation to supply water) light, heat 
or power to premises within the area of supply of any other 
company, authority or person except with the conctirrence. of 
the apprepriate Government Department, and ifiany ‘question 
.Government..Department is the appropriate 
Department. the question. shall be finally deter- 
mined by the Treasury...  -. 
any company, authority or -persen fail to:comply..with a 
-jinder his regulation the company; jauthority or 
person ‘shall be guilty of .an.offence against’ these régulations, 
and .any director .or officer the company or ‘officer: of the 
authority ‘who.is knowingly a party to -the default: shall also 
be guilty ‘of an-.offence. against these: regulations’ 


Women in. German Industry.—The Daily. Telegraph,” 
quoting, from. the “‘’Vorwarts regarding the employment of 
women workers in Germany, mentions the.experience .of one 
centre—Cologne, .a fairly. typica}..manufacturing ..city:. Here 
in January, 1914, there.were 46,634 -working-class-women regis- 
tered as subsayibers. td:the: siek funds of, the local trade unions. 
In January, 1915, the number ‘had risen to 60,194, and. in 
Jypuary, 1916, it was - Lhis.. information. was; fur- 
nished’by Herr Haas, secretary of the -United- Trade 
_ Uniop- Commaittee,: who added; “That means .;an.inerease of 

23,089, oF 60.1 per, cent. ..The additional. women, and - girls 
employed, had’ fairly responsible. and: -difficult...work...to- do. 
Thete arp Mahy women, previously not-employed at.anything 
at all, who are row acting as chayffeurs, drivers of. tramcars, 


- 


- tion for Geo. Lovegrove, his-eleetrician, enga, 


_ superintendent, the sub-station ‘man ‘ari 
and.an Jengine-dri 
8ilst. A motor-taan ‘with ‘the: 


“navvies;' in ‘charge: of ‘electric -cranes, 
_and several of the:more.intelligent-are acting as ‘‘‘foremen”’ 


in tharge of «squads of ‘roadmenders. Nor are the™ hours of 
work easy... It-is not. uncomnron ‘for these women to -have to 
work 44 hours:a day; and ana few cases I ‘have kfown ‘then 
work for 30, and even as much as 36, ‘hours In ‘many 
instances this extra work’ is nét-paid for at ‘ally mothers 
the overtime rate is miserably small. In “no -easé do the 


women “earn ‘aS much aYman <would’ earn for doing the 


same work; and in ‘this respect, unfortunately, the State and 


municipal authorities are setting the ‘worst example.” 


‘Exemption Applications.—-At Lambeth, “Messrs.. Toy and 
Winslow, électrical engineers, applied ‘for the’ exemption of 
Charles A. ‘Winslow, aged 30, a’brother of one of the ‘partners. 
Mr. Winslow said.his brother was indispensable ‘to the busi- 
ness, being the only man who was really reliable. The appli- 
cation was refused, but, ‘as it was stated the firm was engazed 
on Government work, the Tribunal suggested they. should 
ay-peal to the. Ministry of Munitions for a badge. 


At Blackpool ‘Tribunal, .on May 25th, Mr. ©.-Furness, elec- 


trical engineer, applied for exeniptions for’ 11 the 


electricity department and'.12 in’ the tramways department. 
Goun. ‘Fielding said there .was'a ‘great 'deal of alk about the 
men, kept. at the electricity works. Mr. Furness should take 
the.opportunity of replying’ to it: Mr, Purness:said electricity 
was’ -young profession; and most men engaged were 
aged ‘from 30 to’40-years, The’ electricity :supply lad sto be 
continuous, and men engaged’ on the switchboards ‘had to 
have their meals under ‘the roof. Mr. Birkett (Military repre- 
sentative) said men ‘in :the> electricity department :were ll 
engaged in exempted occupations. All the 11 men: were:condi- 
tionally exempted: ‘Whenthe' tramway mien were .conaidered, 
Mr.: Furness explained:that 73 men had joined theArmy from 


_ this department and 53:from the-electricity department. Eleven 


men were granted conditional exemption, and ‘one until July 


Before ‘the Ripon’ CityTribunal, a firm ‘of ‘mechanical and 
electrical engineers applied for the exemption of theif costs 


~ clerk, aged 29, and married, who ‘had ‘taken the plaee’ of an 


unmarried man. It «was ‘stated that it’ would be impossible 
fora women do the clerk’s work.’ Exemption ‘until July 


~ At Stretford, exemption till June 30th yas. granted to an 
electrical wireman employed by a firm of électrical engineers. 

Whitehaven Tribunal.,granted exemption until August 17th 
t» a pipe fitter engaged ‘by a local firm of electrical engineers, 


_and whose service was claimed to be absolutely necessary. 


Six months’ exemption each has been granted ‘by the West 
Kent Appeal Court to Mr. ¥. J. Quinnell, electrician, of Graves- 
end, and to “Mr. H. ‘G. ©. ‘Silver, electrical engineer, of Park 


Grove, Bromley. 


Coventry Tribunal, on: May 22nd, considered ‘@ request by 
Messrs. F, C. Brown & Co., electrical specialists and con- 
tractors, for exemption for Mr. ‘R.\A. Davies, their head elec- 


_ trical engineer, engagedon Government .contracts. The case 


put ‘back ‘for a month: for Mr. Davies to be badged.— 
Messrs..H.. W. Burbury & Co., electrical engineers, applied 
for three months’ additional exemption for Mr. F. W. Thomp- 
son; electrician. It-was.stated that the firm, who.had Govern- 
ment work -in hand, had only four ¢lectricians left out of 14. 
Two months -were .allowed—Mr. J, Hutt, electrical. engineer 
and contractor, who appealed for himself, said he was chiefly 
engaged on war work, and it would mean financial ruin if 
he went. Exemption. was.allowed until August 20th. 


Newmarket. (Suffolk) Tribunal has refused exemption to the 
dlerk and draughtsman of the electrical'company. = 

At ‘Stratford-cn-Avon, the Electricity Co. ‘appealed for a 
jointer ‘and -electrician. Tt was explained. that in. January, 


1915, there were 10 men employed, and now there were only 
six men and two.boys. . On six months being allowed, Mr. - 


Talbat, the: manager, intimated that he might possibly appeal, 
‘and the Mayor replied: ‘‘. Just so; -but-.we consider the man 
is essential, as thé ‘company, have to supply power and light. 
Hull Tsibunal has.given- until September 1st:to.an electrical 
fitter who has'‘the supervision of the electric motors for a 
large number.of loeal firms. 
‘Three months’: exemption hasbeen granted to a contractor 
at Philadelphia '(Co. “‘Durham) engaged in repairing boiler fur- 
naces at the power station. ‘The manager of the latter. said it 
@ specialist's work, and unless it was carefully done 
beilers might give serious trouble, and serious risks were pos- 
sible. In the area current, was. being supplied to munition 
A Weobley*électrician, who asked for ‘absolute exemption, 
has been*given until August Ist. 
At Malvern, the U-D:C. has secured conditional exemption 
for the foreman ‘atthe electricity works and a shift engineer. 
At. Maidenhead, Mr. Bond appealed for temporary exe!p- 
ick in connection 
with contracts for the upkeep of private launchés for the 
river. ‘Exemption until October-‘Ist was-eonceded. 
Cheltenham ‘Tribunal has exempted nine employés at the 
Corporation électricity engineers, the works 
joititér, three stokers, 
iver—whilst. a-clérk was ‘given until July 
‘Light, Railway. Oo: has: been 
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given exemption’on the ground that was indispensable and 
in_@ certified occupation, 

Bath Tribunal has granted*conditional exemption, with the 
assent of. the Military, to 20 members of the staff, including 
Mr, W..J.. Targett, engineer, at the power. station. - No ‘less 
than 17£ men have left to join the. Colours, and the present 
staff is only half of that before the ,war. 

Before the Local.Tribunal, exemption was*claimed by the 
Surbiton: Electricity Supply Co. for the head clerk and‘ accoun- 
tant. It was stated that two assistants and a junior clerk 
had. enlisted, and that. appellant was the only man left who 
could. take:the place of the engineer and manager in the latter’s 
absence:: Three months were conceded. 

At Sevenoaks,.an appeal. was made for R. 8. Terry, elec- 
trical. engineer with Messrs. G. Humphrey & Co., who is 
engaged in the maintenance .of .electric plants in the district. 
Exemption granted for three months. 

Hove: Tribunal has granted three months’ exemption to an 
electrician with a local firm:who claimed that the business 
could not. be carried on without him owing to the depletion 

Berkhamstead Rural: Tribunal has granted: two months’ 
exemption to: Albert: V..Skinner;. electrician. 

-An electrical fitter in business at Buxton has secured 
exemption until November 13th. 

At Hastings, Messrs. Adams: & Jarrett. appealed. for. their 
cnly electrical wireman. left for this branch of. the business. 
Mr. Jarrett said that his two sons were in the Army, and the 
staff_was very much depleted. Two months were allowed.— 
Mr. Fred Pillings (37), electrical engineer, appealing for’ him- 
self, said. that many of his staff had gone, and he had five 
contracts to supervise electric lifts. Two months were granted. 

At Godalming, Mr. Geo. Jones sought exemption for A. P. 
Bowdler, the only- electrician left in his business. A month 
only was’ granted. 

At Southport, Messrs. -Ashley, Ltd., electrical engineers, 
appealed for R. C. Jones, aged 23, on the ground that his 
work in connection with the manufacture of X-ray materials 
for use in the hospitals was of national importance. The appeal 
was disallowed. 

At Oldham,-an appeal for three electrical fitters was made 
by Mr. John. Jackson, electrician. The men were stated to be 
engaged -on electrical work at mills and waterworks, and the 
firm has: also work in hand for Government controlled works. 
Exemption till August 1st.—Messrs. Caton & Sons, electricians, 
‘ppealed for the-manager and other men. Three brothers, 
all married, were in the firm, andthe appeal for one was dis- 
allowed. The other appeals were put back to September Ist. 

At Blackpool, exemption: till October 3lst was granted to an 
electrician. employed at the Winter Gardens, and toa stoker 
at the Winter Gardens generating station; and exemption till 
October 15th was-.granted switchboard attendant at the 
Tower, the electrician atthe Grand Theatre, and the elec- 
trician 

At the Godalming Tribunal, the Urban. Electric Supply Co., 
Ltd., of Godalming, applied on: behalf of two men engaged at 
their works, one:.a stoker-and cable jointer’s mate and the 
other a switchboard attendant. Mr. R. 8. Robertson, manager 
of the. works, said-.it would be impossible. to replace either 
man; 45 per cent. of .the permanent - staff. had joined the 
Colours, and.any further reduction would mean a serious risk 
of interrupting the supply. .In the case of the switchboard 
attendant the military authorities agreed to three. months’ 
postponement, but dissented in regard to the other man on 
the ground that he appeared only to be. an assistant. The 
Mayor remarked that. both’ men were in certified occupations, 
and. conditional exemption was given in each case. 

The Urban Electric, Supply Co.-appealed at Grantham for 
a married: stoker, aged 31.- Mr..J. E. Edmundson stated that 
the staff. was.-depleted, and the stoker. was claimed under the 
certified list. A woman could not stoke, and the Board of 
— would not agree to it. Conditional exemption was 
allowed... . 

At Sandown (Isle of Wight), the Isle of Wight Electricity 
Co., Ltd., applied for exemption for Mr. S. H. Smith (34), 
works engineer in sole charge of the generating station supply- 
ing the town and Shanklin. Conditional exemption was 
alleowed, with the consent of the Military. 

Weymouth Tribunal has granted exemption until October 
3lst to Mr..T, H, Escott, manager for Messrs. Brooking & Co., 
electrical. engitieers, and until August 31st to the firm’s wire- 
man. 

Grays Tribunal, on the application of the Urban Council, 
have given conditional..exemption to the foreman stoker and 
&@ wireman at the electricity works, and until August 1st to 
two other employés. It was stated that all types of foreigners 
had been taken on in order to keep the works going. 

Eastbourne Tribunal, on Monday, granted exemption until 
June 30th to ‘an’ electrical- engineer who said that his work 
wae ofa highly technical character, and that he supplied 
mechanical engineers ‘and munition works. 

Wallasey. Tribunal on Monday granted exemption to 26 tram 
drivers appealed for by the Town Council. 


British Capital in Russia—The ‘“‘ Bourse Gazette ” states 
that British capital has been used since the beginning of the 
war to finance 355 Russian companies for the exploitation. of 
gold, platinum, iron, copper, and asbestos mines. During 
Ape three new mining companies, with an aggregate capital 
¢ ; £800,000, were formed with British and French money.— 


German-American Magnetos.—The Customs Department 
in Melbourne has stopped delivery from the wharves of a ship- 


ment of motor -cars until the American’ Bosch magnetos with - 


which they are fitted are removed’ by representatives of the 

Department. It is alleged that the firm manufacturing these 
magnetos is financed with German-money; and refused to 
supply magnetos for American ‘automobiles ordered by the 

Restarting Belgian Works After the War.—A number. of 
Belgian manufacturers recently met at Lyons under the presi+ 
dency.of M. Paul Theeuwissen to discuss: what measures can 
be adopted at present to assure the resumption of work im 
Belgian metal works after the war, and. especially the supply 
of sufficient tools. From information received from the indus- 
trial districts of Belgium, it appears that almost all the metal- 
lurgical works are stripped of: their plant, which has either 
been destroyed or simply stolen and gged off to Germany, 

- The expulsion of the Germans will therefore leave Belgium 
with.empty works, and immediate restocking would be diffi- 
cult. To obviate this it is intended to place immediate orders 
for the necessary plant at Lyons and Saint-Etienne, and a 
Technical Committee has been formed at 4 Rue Sala; Lyons, 
under the presidency of M. Theeuwissen, who is a consulting 
engineer and was formerly a bolt manufacturer. of Liége.— 
Tronmonger. 

_ Tunnelling Commissions.—The. president of the Institu- 
tion of Mining Engineers has been advised by the Secretary of 
the War Office that the Army Council are desirous of obtain- 
ing the services of mining engineers for employment with the 
Tunnelling Companies of the Royal Engineers. Preference 
will be given to candidates between the ages of 25 and 35 years, 
and those found suitable will be appointed to temporary. com- 
missions and be required to proceed overseas at an early date, 
Mining engineers not members of the Institution, but possess- 
ing the necessary qualifications, are also eligible. Intending 
candidates for commissions, or those at present serving in the 
ranks, who desire to be transferred to the Royal Engineer's, 
are requested to communicate at once with the Secretary of 
their own Institute, who will supply a form of application, 
-Only candidates who have already attested are eligible. - 

To be Wound-up.—The Board of Trade has ordered the 
following to be wound-up:—_—_ 

Scorch Electrical Co., 35, Basinghall Street, London, E.C., 
electrical engineers. Controller: C. E. Barker, 21, Finsbury 
Pavement, E.C.. 

__ A. T. Speedometer Co., Ltd., 140, Long Acre, W:€.; manu- 
facturers of speedometers. Controller: F. G. Van de Linde, 
4, Fenchurch Avenue, E.C. 

Isleworth Rubber Co., Isleworth, manufacturers of and 
dealers in rubber goods and tires. Controller: S..W. Tubbs, 
28, Basinghall Street; E.C. 

Richard Klinger & Co., 66, Fenchurch Street, E.C., engi- 
a Controller: H. W. Dunn, 46, Queen Victoria Street, 


Mining Engineers and Enemy Aliens.—The Institution of 
Mining Engineers has issued an official Order of the Council, 
dated June 10th, 1915, reading as follows :—‘‘ All Members, 
Associate Members, Associates, or Students of the Institution 
of Mining Engineers, of Austrian, Bulgarian, German, Hun- 
garian, or Ottoman nationality, are hereby requested to abstain 
from attending any meeting, or from visiting the rooms of the 
Institution during the continuance of the war.”’ 

Copenhagen War Lighting.—It has been decided by the 
Town Council of Copenhagen that. fewer. lamps are to be 
lighted in the streets. In future gas and electric power will 
not be supplied by the municipal works for illuminated adver- 
tising signs.—Times. 

Exports to China and Siam.—The ‘‘ London Gazette.’’ for 
May 30th contains additions to and revisions of the previously 
issued lists of persons and bodies to whom exports to China 
and Siam may be consigned. 


BUSINESS NOTES. 


Electrical Catalogues Wanted.—The new Public 
. Works Engineer in Boma, Belgian Congo, who has in hand the 
construction of a new lighting plant and the laying of the neces- 
cables, is anxious to know the names and. particulars of 
English firms who are able to supply. electrical machinery and 
cables. Firms who are interested in the matter should forward 
catalogues direct to him at the following address :—Mons. Armaud 
Van Hool, Ingénieur aux Travaux Publics, Boma, Congo Belge. 


Book Notices.—The Efandem Co., Ltd., of Fallings 
Park Works, Wolverhampton, whose enterprising activities have 
‘already been referred toin our pages, have now started for circula- 
tion among the employés a monthly magazine entitled Zhe 
Flashlight, a name fully appropriate to the principal line of manu- 
factures in which the company has made such excellent headway. 
The whole of the contents of the first number (May,. price 3d.), 
which is now before us, have been contributed by members of the 
ataff and employés at the works, and Mr. C. H: Stephenson, the 
works manager, is the editor. 


3 
wanes, , 
men ” 
urs of 
ave to 
‘them | 
Many 
others 
lo 
the 
ie and 
| 
y and 
on of | 
tners, | 
busi- 
appli- 
paged 
ould 
, elec- 
n the 
ment. 
the 
take 
ivicity 
were 
to be 
ad to 
repre- 
re all | 
di- 
lered, 
from 
leven 
July 
and 
costs | 
of an = 
ssible 
July 
st by 
con- 
elec- 
case 
ed.— 
plied 
omp- 
vern- | 
f 14, 
ineer 
uiefly 
in if 
> the 
or 
lary, | 
only 
Mr. | 
peal, 
man 
ht.” 
rical 
yctor 
fur- 
id it 
Jone 
pos- 
ition 


= 


622 


THE ELECTRICAL REVIEW... [vol7s, No. 2,010, 2, 1916, 


- Cable Prices and Discounts.—Messrs. PooLEY AND 
AusTIN, of 28, Victoria. Street, S.W., write stating that, owing to 
the somewhat complex nature of standard cable discounts at the 
present time, they have, for the convenience of contractors and 
other users of cables, got out a set of single multiplier figures, 
which will render the calculation of net cable prices quite a 
simple matter. They will be very pleased to send a copy to any 
user of cables who is interested. Until the supply is exhausted, 
they can also send a cardboard slide rule fer getting a price per 
yard or per coil when the price per mile-ittknown. 


Their table is certainly short, convenient and simple, and 


applies to the discounts at-present in force. 


Copper-Clad Steel.—The Copper-Clad Steel Co. of 
Pittsburgh, recently incorporated under the laws of Pennsylvania, 
has erected a plant at Rankin, Pa., for the purpose of manu- 


facturing copper-clad steel products. The mills are of the most 


modern construction, and are electrically driven throughout. 


American Investigation of Foreign Electrical 
Markets.—The Bureau of Foreign and Domestic Commerce, 
Washington, held an examination in, various cities, on May 19th, 
for a special agent to investigate the market for electrical goods 
in China, India, East Indies, Africa and Australia. The examina- 
tion was to consist of practical questions on the subject of investi- 
gation, thesis on investigation methods, and a statement of the 
candidate’s knowledge and experience. According to the American 
Electrical Review, the salary was not to exceed $10 per day and 
transportation and living expenses (the latter not to exceed $5 per 
per day. Applicants were to be able to address public gatherings, 
and were to submitin advance an unmounted photograph. 


For Sale.—The Farnworth U.D.C. has for disposal two 
Lancashire boilers and accessories, one Green’s economiser, and 
one feed pump. Full particulars are given in our advertisement 
pages. 


British Bank for Russian Industry.—The Russian 
financial Press, according to the Algemeen Handelsbiad, of Amster- 
dam, says that a group of leading English bankers has approached 
the Russian Government with a view to a concession for the 
establishment of a new bank exclusively devoted to lending money 
for the development of Russian trade and industry. The authorised 
capital of the bank is fixed at five million roubles.—Financial 
Times. 


Empire Trade.—The British Imperial Council of 
Commerce is holding a luncheon at Cannon Street Hotel, next 
week, at which the delegates to the Empire Business Conference 
will be present, Mr. Asquith has accepted an invitation. 

In the House of Commons, in reply to a question by Col. Norton 
Griffiths, who asked whether the Government proposed to take 
any action with a view to a preferential trading policy with the 
Dominions and our Allies being adopted before the termination of 
the war, Mr. Bonar Law said:—"“ The whole subject is now en- 
gaging the attention of the Government,” 


Bankruptey Proceedings.—R. E. Connoup, late 
electrician, Canterbury, now R.N.A.S..—First meeting, June 3rd ; 
public examination, June 17th ; both at Canterbury. 

Trade Announcement.—For the convenience of their 
London customers, Messrs, WARD & GOLDSTONS, of Manchester, are 


opening an office at Albion House, 59-61, New Oxford Street, | 


London, W.C., as from June Ist, with Mr, A, W. Richards as their 
London representative. A collection of samples of their manu- 
factures will be on view there, and, when exceptional war demands 

~ a factory have passed, a stock will be held at the new 
ranch. 


Catalogues and Lists.—Messrs. Warp & GOLDSTONE, 
Sampson Works, Silford.—lIllustrated price circular of ‘ Volex” 
dry batteries, multiple cells and single unite, and adaptations of 
same, 

BRITISH WESTINGHOUSE ELECTRIC & MANUFACTURING CO., LTD., 
Trafford Park.—Two new publications—Control Catalogue, No. 
91/2, containing a full description and list of prices, &c., of 
type P steel-clad motor-control pillars ; descriptive leaflet, No. 71/5, 
giving an illustrated account of their type LH hand-operated 
liquid controllers. The company has also sent us a very acceptable 
wall calendar for the year ending March, 1917. 


Liquidations.— EUREKA Patent Gas ENGINE STARTER 
Co., Ltp.—A meeting is called for June 30th, at 28, Deanegate, 
Manchester, to hear an account of the winding up from the 
liquidator, Mr. T. Forster. 

BRITISH GRAETZIN LIGHT, LTD,—The Controller, Mr. Thomas 
Wise, Bassishaw House, Basinghall Street, E.C., requires creditors 
to send particulars of debts or claims, &c., to him by June 30th. 

JAEGER Bros.—Mr. M, Jenks, 6, Old Jewry, E.C., the Controller 
in this case requires creditors to send him particulars of debts or 
claims, &c., by June 30th, : 

MASCHINENFABRIK AUGSBURG-NURNBERG, A.G., Caxton House, 
Westminster.—Creditors must send particulars of debts, &c., to the 
Controller, Mr. B. E. Mayhew, Alderman’s House, Bishopsgate, 
E.C., by June 30th. 

RICHARD KLINGER & Co., engineers, 66, Fenchurch Street, E.C. 
—Creditors must send particulars of debts, &c., to the Controller, 
Mr. H. W. Dann, 46, Queen Victoria Street, E.C., by June 30th. 

PAENIX ELECTRIC HEATING Co, (1914), Ltp.—Creditors must 
send particulars of their debts, &c., to the liquidator, Mr. A. E. 
Tilley, 8, Staple Inn, Holborn, W.C., by June 17th, 


LIGHTING AND POWER NOTES. | 


Aberdeen.—The T.C. has decided to purchase addi- 
tional ground in the vicinity of the Ferryhill Electricity Works, 
for the extension of the electricity department and for storage. 


Argentina.—The following news items are extracted 
from La Electricidad y la Maquinaria: — A beginning has 
been made with the construction of the electricity station at 
Maldonado, and its completion is expected in July or August, 
Popular dissatisfaction is being expressed in Concepcion del 
Uruguay with the electric light service supplied by the Anglo- 
Argentine Electric Co., and some 300 subscribers have held a 
public meeting and decided to form a co-operative society to 
supply their own requirements. In the town of I de Julio also, 
the lighting service is being complained of, total interruption 
of the service having occurred for 15 days together, without either 
the company or the municipality having taken any action. Owing 
to the sustained and lengthy exertions of the Instituto Sud- 
americano de Electricistas y Mecanicos, the Municipality of Buenos 
Aires has now decided to draft a scheme, for presentation to the 
Iatendente, for the creation of an Office of Inspection of Electric 
Installations. The staff will consist of technical experts, and its 
duties will embrace the testing of materials and parts, and the 
general working of all plants. No installation will be allowed to 
cose without the previous inspection and permission of the 
Office. 


ScHEMES.—With further 
reference to the proposed hydro-electric schemes mentioned in our 
issue of May 12th (p. 537), Mr. Cann, the N.S.W. Minister of 
Works, in moving to refer to the Public Works Committee the 
report for a Murrumbidgee scheme at Burrinjuck, stated that the 
estimated cost of £100,000 would provide plant, transmission lines 
and distributing stations ; the power generated would approximate 
8,000,000 units per annum, the annual expenditure would amount 
to £9,095, and the annual revenue to £11,686, leaving a net profit 
of £2,591. The scheme would serve the towns of Gouldburn, 
Yass, Harden, Cootamunda, Junee, Wagga, Gundagai and Tumut. 

The Snowy River scheme which the Minister also submitted for 
reference to the Committee was far more costly and pretentious and 
had greater possibilities, but nothing definite had yet taken place, 
and the power generated would have to be distributed over a much 
greater ares, The proposed dam on the Snowy River, about a mile 
above Jindabyne, would be 148 ft. high, and have a capacity for 
26,000,000,000 cb. ft. of water. 

The power house would develop an average load of 100,000 kw.,, 
with a maximum of 125,000, and there would be available at the 
point of delivery 750,000,000 units of electricity per annum, as com- 
pared: with 8,000,000 in the Murrumbidgee scheme, A trans- 
mission line, 210 miles in length, would bring the power right into 
Sydney. It was anticipated, however, that a large amount of 
power would be used on the South Coast for electro-metallurgical 
and other processes. This would enable New South Wales, better 
than any other State, to compete with electric process manufac- 
tures in the old world, such as the treatment of ores,.cc. The 
estimated capital cost was £5,000,000. The annual cost, including 
interest, would be £361,173, equal to £2 5s, 5d. per H.P, per annum, 
and if all the units were sold at §th of a penny per unit it would 
produce £390,626, showing a surplus of £29,452 over expenditure. 
Schemes of a like nature were also outlined in regard to hydro- 
electric developments on the Shoalhaven River, Cataract, and 
Cordeaux Rivers, Gilmore Creek, and the Tumut River, all of which 
were referred to the Public Works Committee. A motion was sleo 
carried for reference to the Committee of a scheme for hydro- 
electric development on the Nymboida River. The dam is already 
in existence, and it is proposed to develop the power for supply- 
ing electricity to Grafton and South Grafton. The estimated cost 
is £35,000. The total cost of all the schemes is estimated at 
£6.855,800. 

Willoughby, on the north side of Sydney Harbour, is the 
first of the group of northern suburbs to have its streets 
lighted by electricity. The inauguration took place at the 
commencement of last month, and it was anticipated that elec- 
tricity would be available in Lane Cove, a neighbouring munici- 
pality, on May Ist. The Fremantle Corporation Tramways and 
Electric Lighting Board has notified consumers that between 
July Ist, 1916, and January Ist, 1917, the following changes in 
the supply of electricity will be made:—For power, from two- 
phase, 220 volts, 50 cycles, to three-phase, 440 volts, 40. cycles ; 
and for lighting, heating, and motors up to 2 H.P., from single- 
phase, 220 volts, to single-phase, 250 volts, 


Belfast.—The Electricity Committee has had under 
consideration the matter brought before them by a recent deputa- 
tion of electrical contractors in the city, in reference to the exten- 
sion of the electricity. undertaking, which had been deferred owing 
to Treasury restrictions on capital expenditure, and a deputation 
has been appointed to wait upon the L.G.B. on the subject. 


Birmingham.—YerAR’s Workine.—The accounts of 
the Corporation electricity supply undertaking for the year ended 
March 31st last show a profit of £47,497, a decrease of £12,888 on 
the previous year. It was reported that the output amounted to 
177 million units, as compared with 83 million units in 1914-15. 
Ald. Jephcott stated that the increased revenue had been more than 
absorbed by the extra expenditure, due principally to the rise in the 
price of fuel. The Electricity Committee has decided to carry 


~ £22,000 to a special fund, and allocate the remaining £25,497 to 


the relief of rates,—Birmingham Daily Post, 
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Bo'ness,—Piant Extensions.—The T.C. has accepted 
the offer of the National Electric Construction Co., Ltd., to carry 
out the modified scheme of extensions to the existing electricity 
works, at a cost of £12,000. Mr. J. M.Munro, consulting engineer, 
of Edinburgh, has been appointed to supervise the work. 


Christchurch.—Paick Increase.—The B. of G. has 
received. a eommunication from the Bournemouth and Puole 
Electricity Supply Co.. with reference to the 10 per cent. increase 


in the charge for electgicity-which the company had added to the” 


accounts for the last quarter, and which the Guardians refused to 
pay. It was stated, at a meeting of the Board, that the company 
was under a five-year contract with the Guardians to supply elec- 
tricity for light and power at a fixed rate, and the Board had 
decided to hold the company to the contract.—Houwrnemouth 
Guardian. 

Darwen.—Price Increase.—lIt is proposed that the 
charges for electricity for power purposes, which were last year 
raised 20 per cent., shall be advanced a further 5 per cent. 


Station Srte.—The Corporation 
Electricity Supply Committee has secured a site at Monton fora 
new generating station. ; 


Edmonton.—Paice Incrgase.—The North Metro- 
politan Electric Power Supply Co, has asked the B. of G. to pay 
an increase of ‘18d. per unit for electricity supplied, and a recom- 
mendation that the increase be paid has been referred back for 
reconsideration by the Finance and General Parposes Committee, 


Grimsby.—YeEar’s Workinc.—The report on the last 
year’s working of the electricity department shows that, despite 
the difficult conditions of the period, a net profit of £1,851 was 
made. There was a net decrease in revenue of £2,058, the gross 
revenue amounting to £22,144, while expenditure amounted to 
£12,339, and financial charges to £7,954. 


Horsham.—The electrical engineer reports that since 
the introduction of the Daylight Saving scheme there’has beén a 
saving in coal consumption at the works of from 17 to 25 per cent. 
per evening. Public lighting is to be abandoned during the 
summer months, 


Ilford.—Loan Sanctions, &c.—The U.D.C. has received 
sanction to the borrowing of £6,098, part of £6,565, for mains, 
and £1,650 for the provision of the Goodmayes sub-station. The 
sum deducted from the original application for mains is in respect 
of new mains to provide current to private houses, which the 
L.G.B. is not willing to sanction at the present time, 

The Electricity Committee has decided to pay the contractors 
half the extra cost of 6d. per ton for West Cannock slack coal, the 
increase in cost being due to the 5 per cent, advance in miners’ 
wages. 

An expenditure of £1,199 charged in the Council’s accounts for 
the year ended March 31st, 1915, to which exception was taken by 
the district auditor, has been sanctioned by the L.G.B. 


Kettering.—YeEar’s Workinc.—The annual accounts 
of the Council’s electrical undertaking show that the total revenue 
for the year ended March last was £18,260, while the working 
expenses amounted to £10,616, leaving a gross profit of £7,643. 


Including the amount brought forward, the balance of the net 


revenue account amounted to £12,136, and after meeting interest 


‘and sinking fund charges and transfering £2,000 to reserve, the 


balance. carried forward to next year was £3,659. Increased cost 
of coal, rates, taxes, and loan charges accounted for £3,168 more 
than in the previous year. Increased revenue from sale of energy 
to private consumers amounted to £2,218. ‘A total of 24 million 
units were sold, an increase for the year of 510,655 units, The 
maximum load was 1,250 Kw., showing an increase of 148 Kw., 
and the net surplus on the year’s working amounted to £1,272. 


Llanfyllin.—Pvustic Liautine.—The meeting of rate- 
payers held to consider the offer of Mr. R. A. Jones to light the 
town by electricity has referred the matter back to the T.C., and 
promised support in any action that would give the town cheaper 
lighting. 

London.—Woo.twicu.—The L.O.C. has sanctioned the 
borrowing of £27,500, in respecting of the Globe Lane electricity 
works extensions, - 


Luton.—Puiant Extension, &¢.—The electrical engi- 
neer has reported generally as to the erection of a sub-station, 
the laying of the H.T. mains, and the erection of the new 
machinery and cooling tower at the electricity works. Since 
April 6th last, 1,230,853 pnits have been generated for general 
supply, and 30,335 units for traction purposes; a total of 1,922 
consumers with 71,812 lamps, 1,131 motors of 6,6524 H.P., and 
1,5803 Kw. in heating are now connected. Compared with the 
corresponding period last year, the units generated for general 
supply show an increase of 18 per cent. 


New Zealand.—The proposal of the Thames B.C. to 
raise a loan of £5,500 for the extension of the electric lighting 
plant and mains was submitted to a poll of the ratepayers recently 
and carried by a large majority. 


Nuneaton.—The T.C. has fixed the following scale of 
charges for current for power as from April Ist last :—First 
5,000 units per quarter, 1d. per unit ; the next 1,000, $d. ; all after 
the first 6,000, 6d. On account of restricted lighting, the same 
rebate as made by the gas company is to be allowed by the Elec- 
tricity Committee, 


St, Austell.—Srreet Licutivc.—The U.D.C. has 
accepted the offer of the Electric Light Co. for public lighting for 
three years, at an increased price of £36 per annum. 

Stafford.—Price IncrEase.—The T.C. has increased 
the price of electricity for power, as from July Ist, from 23d. to 
8d. per unit, the graduated discounts to remain as at present. It 
is anticipated that the increase will bring in an additional reven 
of about £1,000 per annum. 

Stalybridge,—Loan AppiicaTion.—The Joint Tram- 
ways B-ard has adopted a recommendation of the Generating 
Station Committee to make application to the L.G.B., for sanction 
to borrow £39,000 for a turbo-alternator, Gooling towers and 


‘boiler plant, 


Stoke-on-Trent,—Extension ScHemE.—lIn order to 
meet the growing load and reduce production costs, it is proposed 
to add a 3,000-Kw. turbine, with condenser, cooling tower, ewitch- 
gear, and the necessary boilers at the central power house, at an 
estimated cost of £33,000. The following particulars as to energy 
generated last year at the various generating plants under the 
T.C, were submitted in a report on the subject :— 

Coal in Units Cost per unit. 


tons. generated. in lb. in pence. 
Burslem ... oe =1,746 1,206 489,976 8 0°59 
Hanley ... §=64,584 3,383 849,332 12 0°96 
Longton ... 365 235: 37,920 213 1°49 
Stoke 4428 296 68,356 13% 1°04 
Sub-works total ... 7,118 £5,120 . 1,445,584 114 0°87 
Power house 11,231 £8,612 9,096,796 23 0°23 


Gross total ... 18,349 £13,732 10,542,380 3°9 0°31 


It was estimated that by doubling the turbine capacity a saving 
of £2,640 per annum in coal would be effected, which would pay 
the new capital charges; moreover, there was 2,000 Kw. of. rotary 
and motor generator plant installed, and only about 1,000 Kw. of 


’ turbine plant to supply it. A new 600-Kw. rotary is being installed 


at Longton, and three-phase supply is being given from static sub- 
stations in Tunstall, Hanley, and Fenton, while there is a growing 
demand for bulk supply, which would be met if further economical 
generating plant were available, 

The Electricity Committee recommended that application be 
made for sanction to the borrowing of £33,000, and the Town 
Clerk has been instructed to obtain the views of the L.G.B. on the 
matter. : 

The North Staffordshire Railway has inquired for a bulk supply 
on certain terme, while various other firms in Milton are also 
inquiring as to supplies of electricity. 

The Wolstanton United U.D.C. has agreed to remove certain 
street lamps lighted by the Potteries Electric Traction Co. when 
the lighting restrictions have been withdrawn. 


Tasmania.—Hydro-electric power matters continue to 
attract attention in Tasmania. It is said that a total of 
130,000 H.P. is being negotiated for, which will require other 
developments in addition to the Great Lake scheme, which is ex- 
pected to give 75,000 H.P. It is reported that the Mount Lyell Co. 
has come to terms for a supply of up to 50,000 H.P. for use in con- 
nection with electro-metallurgical processes in its zinc industry. 


Walthamstow.—Tursine Loan Appuication, 
Having considered the report of the electrical engineer as to the 
advisability of installing additional plant at the works to meet 
present and future demands, the Electricity Committee has asked 
the Finance Committee (and that Committee has agreed) to apply 
to the L.G.B. for sanction to the borrowing of £11,240 for a 
1,500-kw. Ljungstrén turbine and a 500 Kw. motor-converter, 
the necessary switchgear, cables, foundations, &s. The engineer 
states that in order to install the above plant, it will be necessary 
to supersede gas engine No.8. A tender for water-softening plant 
is recommended for acceptance, at £750. To cover this expendi- 
ture, application for sanction to borrow will be made. 


Wolverhampton.—Parice Increase.—From the date 


of the meter readings for the June quarter, the charges for curren 
have been increaeed by 10 per cent. by the T.C. 


TRAMWAY and RAILWAY NOTES. 


Australia.—MELBouRNE SuBURBAN ELEc- 
TRIFICATION.—Mr. H. McKenzie, the Minister of Railways, stated 
last month that the consulting engineer and the Agent-General in 
London were trying to arrange for a transfer of contracts in con- 
nection with the suburban railway scheme, from Messrs. Siemens 
Bros. to some other firm, and preferably to one with an agency in 
America. The Minister stated that if the switchgear and certain 
other parts were available, the scheme could be put into operation 
in less than a year.— Melbourne Age. 

The Melbourne Tramway Co.'s undertakings will be taken over 
by the new Government Tramway Board on July Ist next, The 
Board has been appointed for a period extending from January 
last to October, 1917 ; most of its work has been of a preparatory 
character, and the questions of revision of fares, and the advisability 
of electrification, will not be considered until the tramway under- 
takings have been taken over by the Board, - 


+ 
+. 
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*; Birmingham.—Last week the tramway service was 
again-shut down for a short time, owing to the inability of the 
electric supply department to supply all the demarids.made upon 
it under. exi conditione.. 


Blackpool,—Etecrric Cleansing Com- 
mittee has decided to provide in its estimates for the purchase of 
another electric street sprinkler, estimated to cost about £1,000, - 


Bradford.—Tramway Bares.—Mr. C. J. Spencer, the 
Corporation tramway manager, has submitted his report on the 
question of fares in Bradford, with particular attention to the 
Great’ Horton ‘route. - He considers that circumstances are not 
favourable to the cheapening of fares, and states that had the 
war-time receipts -been the same per car-mile as the average for the 
five years preceding the war, there would have been a loss of 
nearly a halfpenny per car-mile run (£12,900), owing to the in- 
creased working cost. The receipts per car-mile have been exceed- 
ingly good during. the war period. He has made inquiries in 
other towns, and found that in 12. centres, including Birmingham, 
pcre had been increased, and in only one case had there been 
a decrease. 


~~ Chilé.—The municipality of Valparaiso has refused to 
accept the proposition made by the Compania de Tranvias Elec- 
tricos de Valpsraiso, which is the company now operating the elec- 


for an extension of franchise. The franchise was to be extended by 
79 years, making the total life from date 99 years. The company 
was to give the city 8 per cent. of its gross receipts from the 
tramways, this percentage of gross receipts to be applied prin- 
cipally on the city debt, and seconda) ily on the indebtedness of the 
city to the traction company for municipal lighting (in Jane, 
1915, the balance due for municipal lighting amounted to $383,045 
U.S. currency). The company was also to double-track ‘several 
lines, to do all necessary paving, and clean, repair, &c., such 


and in return for certain payments on part of its equipment, all its 
équipment, plants, lines, &c., on the expiration of its franchise.— 
Electric Railway Journal, Gy 
Hull,—Hatreenny Fares.—In reviewing the year’s 
working of the Corporation tramways, the Lord Mayor stated that 
since the introduction of the halfpenny stages the income had 
increased from 83d. to 94d. per car-mile. There was a profit for the 
year of £12,469, in addition to paying £8,759 in allowances to 
men on service, £4,000 in war bonuses and £2,000 extra for coal ; 
4 — free rides had been given to soldiers,— Manchester 
Guardian. 


Ilford.—The tramway manager reports that the work- 
ing of the new system adopted a short time ago, of charging for 
the conveyance of parcels on the cars, has proved satisfactory. 


Luton.—The B. of T. has issued an order prolonging 
‘the period from August 11th next to August llth, 1918, for 
‘wholly completing the tramways authorised by the Corporation 
Order of 1905, 


York.—The traffic returns of the Corporation tramways 
for April show receipts amounting to £3,033, as against £2,623 
last year; passengers carried, 719,353, against 606,513; and 
receipts per car-mile, 10°47d., as compared with 9°49d, 


TELEGRAPH and TELEPHONE NOTES. 


Argentina.— Senor Al.. Schwimer, representing a North 
American syndicate, has applied to the municipality of Buenos 
Aires for permission to install and to exploit a system of automatic 
telephones in the capital. ~The system is said to be in operation in 
more than 500 cities in the United States, with a million anda 
half instruments installed.— Review of the River Plate, 


Havana.—On the completion of the long-distance tele- 

phone line to Key West, Fla,, by the-American Telephone and 

Telegraph Co., steps will be taken to lay a submarine cable 

that point and Havans, Cube.—Zelegraph and Telephone 


Improvements in Submarine Telegraphy.—Accord- 
ing to the Telegraph and Telephone Age, recent experiments 
intended to increase the speed of working on submarine cables 
lave proved successful, and a much higher speed is now attained 
on some of the Atlantic cables. Patent considerations prevent the 
publication of details at present. 


Post Office Servants.—A further report has been pre- 
sented by the Committee appointed, under the chairmanship cf Sir 
_ George Gibb, to examine the issue with regard to the wages and 
conditions of employment of Post Office servants, raised by the 


tric. street railways and furnishing the electric lighting of the city 


paving. The company was to:cede to the city on certain conditions . 


Holt Committee’s report. The’ Committee propotes that the Holt 
Committee's recommendations shall be adopted, with modifica- 
tions in certain cases, in regard to the transfer to other duties of 
persons suffering from telegrapbists’ cramp, expenees.of 
telephonists, increment of assistant engineers, credit for telegraph 
work, and other items.—Daily Telegraph, - 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Aberdeen.—June 8th. Electricity Committee. Small 
steam coal for one year. Mr. J. A, Bell, City Electrical Engineer. 


Australia.—PrertaH.—Anugust 16th. P.M.G. Telegraph 
and measuring instruments, Schedule No,'498, W.A.* : 

MELBOURNE.—July 26th. Victorian Railways’ Commissioners. 
400 signal lighting transformers.* Peis 
June 27th. Deputy 18,551 Stalloy telephone receiver 
diaphragms,* 

SypNEY.—August 24th. P.M.G. Automatic switchboard “and 
apparatus for North Sydney Exchange. Schedule No, 511. 

BRISBANE.— July 31st. P.M.G. Power board ani accumulators. 
Szhedule No, 381. 


Barking.—June 9th. U.D.C. Six or twelve months’ 
supply of coal, slack or beans, Engineer and Manager, Electricity 
orks. 


Belfast.—Jane 7th. Corporation. Supply of coal 
(40,000 tons), for 12 months, for the Electricity Works, Mr, T. W. 
Bloxam, City Electrical Engineer, : 


Dublin.—June 8th. Corporation. One, two or three 
years’ supply of coal for the Electricity Works (approxima‘e 
amount 40,000 tons per annum). Town Clerk, City Hall. 


Glasgow.—June 5th. Six or twelve months’ supply of 
electrical stores for the Trustees of the Clyde Navigation 
Superintendent of Stores, 16, Robertson Street, ig 


London.— Sr. Panckas—June 18th. B.C. Twelve 
months’ supply of steam ccal for the Electricity Department. 
Borough Electrical Engineer. , 


- Manchester.—June 7th. Electricity Committee. Elec- 
fio po for Stuart Street station, See “Official Notices ” 


New Zealand.— Pantatua.—July 10th. Borough 
Council. Overhead wires, poles, -street lamps, gas engines, pro- 
ducers, dynamos, auxiliary apparatus and accumulators. Specifica- 
tions from Borough Offices or Mr. E, J, Fenn, Consulting Engineer, 
Auckland.* sigs 

INVERCARGILL.—September 28th. Borough Council. Steam 
turbo-alternator, condensing plant and switchgear. Specifications 
from the Tramway Office, 


Torquay.—J une 19th. Corporation. 5,500 tonsof coal 
for use with mechanical stokers for the Electric Lighting Commitee. 
Mr. F. 8. Hex, Town Clerk: 


Specifications for the items marked * can be seen, at the Board 
of Trade Commercial Intelligence Branch in London. : 


CLOSED. 


Eccles, — Corporation Electricity Supply Committee. 
Superheater and accessories : T, Sugden, Ltd., £85 108, si 


Glasgow.—Electricity Committee. Recommended tenders, 
the first. for three months, and:the remainder fora year:—. 

Cast-iron boxes, section pillars; &c.—Carron Co. ;\W. Lucy & Co. ; Fa’kirk 
Iron Co.; D. King & Sons; J: Allan; Ben.,-& Sons. 

Cotton waste and dusters.— Hasson .Bros. 

a cables, concentric and triple-concentric cables.—Callender’s Cable 


cables.—W. T. Glover & Co., Ltd. ay 

E.B.T. cables.—Callender’s Cable Co , Ltd. 

Rubber-covered cables and flexibles.—Craigpark Electric Cable Co., Ltd. 

Electricity. meters —Ferranti, Ltd.; Chamberlain & Hookham, Litd.; 
British Westinghouse Co, . .. _, 


London.—Metropolitan Asylums Board. To install an 
internal telephone system and overhaul the existing electric bell 
installation at the Children’s Infirmary : J. W. Gray Son, sate 

Walthamstow, — The following tenders have been 
accepted. :— 


Co., Ltd.—Water-softening plact for the ek ctricity 
CammelJ, Laird & Co—16 tramcar axles; at £5 168, each: 
P. R, Jackson & Co., Ltd.—24 commutators, at £5 10s each, 
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FORTHCOMING: EVENTS. 


.on-Tyne. General m 


by Dr; E. Clarke, F-R.0.S. 


Reatgen Society.—Tuesday; June 6th. At 8.15 pm. At the Institution of 
ectrical Hagineers, Victoria Embankment, W.C. Paper on Homo- 
geneity of Visible Radiation,” by Prof. J. W. Nicho'son. 


NOTES. 


‘Scientific Research.—By Order in Council, the Secre- . 


tary of State for the Colonies for the time being has been added 
to the Committee of the Privy Council for the organisation and 
development of scientific and industrial research. 


Interconnection of Electric Supply Undertakings. 
—In our Iast issue we published, and warmly welcomed, a letter 
addressed by the Board of Trade to: Electricity Supply Authorities, 
drawing attention to the very considerable saving that could be 
effécted by the adoption of arrangements for the interconnection 


' and joint working of electricity supply undertakings, and stating 


that the Board was prepared to assist in securing the agreement of 
all parties interested in any such proposed scheme. This letter 
was well-timed, in view of a movement which had just been 
started in Lancashire, in the same'direction. In the discussion at 
Manchester on Mr. E. T. Williams's paper recently read before the 


‘Institution of Electrical Engineers, Mr, Robertson, the chief 


electrical engineer of Salford, whilst maintaining that a national 
bulk supply scheme such as was proposed by Mr. Williams was not 
feasible at the present time, threw out the suggestion that a scheme 
for interconnecting the principal supply undertakings in the 
industrial districts would be of enormous benefit, and referred 


particularly. to the advantages of such a scheme for the Lancashire’ 


‘and Cheshire districts, 

The matter was taken up forthwith by the Municipal Electrical 
Association of Lancasbire and Cheshire, and at a meeting held in 
the School: of Technology, under.the chairmanship of Mr. 8, L. 
Pearce, on May 9th, and attended by a large majority of. the chief 


. engineers of the electricity supply undertakings (municipal, com- 


pany, and railway) interested in the matter, a committee was 
formed to. prepare a scheme for the interconnecting (where 
sible from an pe ee et point’ of yiew, and commercially 
‘easible) of the principal supply stations of the two counties. The 
committee consists of the following gentlemen :—Mr. &§. L. Pearce, 
Manches‘er, chairman; Mr. B. Welbourn, Prescot Electric Light 
Oo., vice-chairman ; Mr. J; A. Robertson, Salford, hon, secretary ; 
-Mr. 0. Atshison, Rochdale; Mr. S. E. Britton, Chester ; Mr. H. 
Dickinson, Liverpool; Mr. E. H. Edwardes, South Lancashire 


: Tramways Co.; Mr, R. Blackmore, Stalybridge ; Mr. J, Purrett, 


Lancashire Electric Power Co.; Mr. 8. J. 


Watson, Bury; Mr. 
P..P. ‘Wheelwright, Blackburn ; Mr. . i Lancashire and 


Yorkshire Railway. 


The area of supply coming within the scope of the Committee 
has been divided into the following districta :—Manchester Inner 
district ; Manchester Outer district ; Stalybridge and Oldham 
district ; Liverpool district ; North Lancashire district ; Cheshire 
district. 


-“" Sab-Committees have been allocated to the various districts to 


obtain the ‘necessary technical data, which will be compiled and 
tabulated at an early date. The central Committee will then be 
in a position to review the whole question and to present its report, 
-including estimates of cost, to the various municipal committees 


end supply companies. The sympathetic consideration of the 
Board of Trade being assured, there should be no difficulty in 


carrying out the scheme without additional Parliamentary powers, 
and in view of its importance at.the present time, it is hoped that 
the Local Government ‘Board will also lend its assistance to enable 
the financial difficulties to be overcome. 

We hope to see similar steps taken in other districts in which 


. suitable conditions obtain—there are many such. As we pointed 
out in our last issue, the matter is of.urgent importance, and 


energétic action should :be taken at once. 

’ We congratulate the M.H.A. of Lancashire and Cheshire on its 
promptitude—it will be noticed that the first meéting was held on 
‘the 9th ult., long before.the Board of Trade letter was circulated 
—and thope that its action will be rewarded with equally rapid 


_puccéss. 


Fatality, —The. Daily Telegraph reports that a Sheffield 


electrician, named John Silvester, while engaged in repairing an 
ht 


' electric motor, on Saturday afternoon was killed through his ri 


‘hand coming in contact with a live wire. 

Appointments Vacant.— Station engineers, fitters, 
wiremen, and engine drivers (steam and oil), for the Western Com- 
mand, Chester; switchboard attendants (303.), for the Faversham 


- Corporation sewage pumping station; shorthand typist (male or 


female), for the chief engineer, Southern Command, Salisbury ; 
apsbury. See our advertising pages to-day, 


steam engine driver (458.) for the County of Middlesex W 
Hoppitel, ty esex War 


New Testing Institution, — The Istituto Hlettrome- 


‘trico Italiano has lately been formed in Turin in corinection 


with the Polytechnic of that city, with the object’ of carrying on 
and extending the electrical. measuring-instrument testing depart- 


, ment of the last-named institution. ; 


Institution Notes. — Institution of Electrical 
Engineers.— On Thursday last week a special meeting of 
Corporate Members was held to consider the resolution, 
already recorded in this column, for altering the articles of associa- 
tion so as to exclude alien enemies-from membership. After a 
brief discussion, the resolution was put to the vote, and carried by 
@ majority of 41 to 1. A meeting to confirm the resolution will be. 
held on June 15th, at 5.15 p.m, 


Volunteer Notes.—Brieminguam ELxcrricaL ENGIN- 
EERS.—The Birmingham Electrical Engineers (V.) has supplied 
and maintained a batch of skilled engineers for experimental and 
constructional work-in connection with coast defence since the 
beginning of the year. More than 50 men, representing 17 
branches of the engineers’ profession, have joined the Navy for 
this work, and take duty on H.M.S. Vernon, for periods of two 
weeks or more, as and when such periods of duty can conveniently 

arranged. Their services have been so useful to the Admiralty 
that a request is being made to the Birmingham Electrical Ergin- 
eers to supply and maintain twice the original number of men. 

To cope with this new demand an appeal is being made to 
draughtsmen, fitters, toolmakers, turners, mechanics, wiremen, 
and others with engineering knowledge, to offer themselves as 
volunteers for this work. Applicants shculd possess good health, 
and be between the ages of 18 and 50. Arrangements have been 
made for the transfer of specially selected ‘‘ Derby” men to this 
scheme, 

There are also vacancies for fitters and turners who wish to 
join the full-time service for the period of the war. Details of 
pay and allowances may be obtained from the Commandant of the 
Birmingham Electrical Engineers (V.), 56, Digbeth, each Friday, 
between 7 p.m. and 7.30 p.m., or from the Adjutant, Mr. 8. T. 
Pemberton, 8, Church Street. : i 

The following letter from the Secretary of the Admiralty 
shows that the services of the Volunteers are highly appre- 


ciated :— 

“With reference to the arrangements made by which assistance 
has been rendered to the staff of H.M.S. Vernon by the Birming- 
ham Electrical Engineers (V.), I am ccmmanded by my Lords 
Commiesioners of the Admiralty to inform you that a report has 
now been received from the Commander-in-Chief, Portsmouth, 
stating that.the scheme has proved very satisfactory during the 
first three months of its working. The men’s services have been 
of great value, and they have been uniformly well reported upon 
by axe Degertmante of H.M.S, Vernon to which they have been 
attached, 

“T am to add that their Lordships, who have received with 
pleasure this excellent report, have approved of the scheme being 
continued during the period of the war.”"—Birmingham. Despatch. 

Ist LoNDON ENGINEER VOLUNTEERS.—Orders for the week by: 


Lieut.-Col, ©. B. Clay, V.D., Co ing. 
Saturday, June~3rd.—Uniform Parade, 2.45, for Ceremonial 


Dril). Every Member is urged to attend. 


Monday, June 5th.—Technical for Sections 1 and 2, No. 3 


Company, 46, Regency Street, S.W.; Squad and Platoon Drill, 


Sections 3 and 4, No, 3 Company ; Signalling Class and Recruits. 

Tuesday, June 6th.—School of Arms, 6 to7 ; lecture, “ Bridging,” 
Company Commander E, I. Castell ; Recruite, 7.15 to 8.15. -" 

Wednesday, June 7th.—Platoon Drill, No. 1 Platoon, No, 1 
Company. 

Thursday, Jane 8th.—Platoon Drill, No. 5 Platoon, No. 2 Com- 
pany ; Shooting for Sections 3 and 4, No. 3 Company, Miniature 
Range ; Recruits, 5 45 to 745 ; Instructional Clase, 5.45. 

Friday, Jane 9th.—Technical for Sections 3 and 4, No. 3 Com- 


pany, 46, Regency Street, 8.W. ; Squad and Platoon Drill, Sections 


1 and 2, No, 3 Company. i 
Sunday, June 11th, — Entrenching duties: Parade, Victoria 
Station (S.E, & C, Railway Booking Office), 8.35 a.m.’ 
MACLEOD YEARSLEY, Adjutant. 


Batt. (OLD Boys) CENTRAL LONDON VOLUNTEER REGI- 
MENT.—Battalion. Orders by. Capt. R. J. C. Eastwood (Com- 
mandant), Thursday, June lst,1916 :— 
Week-End Parades.—Saturday.—The Battalion will Parade out- 
side Baker Street Station, at 2,30 p.m., and proceed by train to 
Wembley Park for Drill under the Commandant. 
Sunday.—The Battalion will Parade at Richmond Green, at 
11.10 a:m., the 4th inst. Dress: Marching Order. : 
In the afternoon a Parade will be held by.the Regimental Com- 
mandant, Brig.-Gen. the Hon. F. C. Bridgeman. re 
It is most important that every man should attend these 


Parades. 
Bridgeman Cup Competition.—This competition will be fired at 


Runemede Range on Saturday next, June 3rd. - 


Major and Adjutant, 


The Diesel Auction. at Ipswich.—Messrs. Wheatley 
Kirk, Price & Co. have issued a catalogue of the ‘‘ Diesel ” engines, 
&ec,, that. are to be offered for sale-by auction at Ipswich, on Wed- 
nesday next, under the liquidation of.the Consolidated Diesel 


_ Engine Manufacturers, Ltd., and Diesel Engine Co., Ltd. 


t 
R- 
of 
of 4 
h 
Royal Institution of Great Britain.—Tuesday, june 6th, At 8p.m. At 
Albemarle Street, Piccadilly, W. Lecture (II) on “Optical Research and i 
Ghemical Progre-s,” by Mr. T. M: Lowry, F.R.S. 
p.m, Lecture on “ Eyesight and the War,” 
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Inquiries.—Makers of the “ Vulcan” ammeters, &c., 
and tin cans from } pint to 1 gallon, are asked for. 


Increasing Production.—In reply to a House of 
Commons question the other day, Mr. Pretyman said that no 
Committee had yet been appointed to advise specially on the 
problem of increasing the output of British industry, but no doubt 
the subject would be considered in connection with special groups 
of trades by the various Committees formed to study the state 
that those trades might be in after the war, especially in relation 
to international competition. 


Engineering Wages.—Arising out of the refusal of the 
Committee on Production to grant any increase in wages to the 
Clyde allied engineering trades, a national movement has been set 
on foot to press-for an advance of 2d. an hour to all sections of 
engineering workmen. It is stated by a prominent Trade Union 
official that this effort has come into being solely as a result of the 
great increase in the cost of living, and that a restriction of food 
prices on the lines of the limitation of prices of coal exported to 
France will stop any further efforts to secure increased wages from 
different sections of workmen.—Worning Post. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with th 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to heep readers of 
ELECTRICAL REVIEW posted as to their movements, : 


Central Station and Tramway Officials —The Marylebone 
Electric Supply Committee recently reported respecting the 
permission granted last- July to Mr. A. HuaH SeaBroox, the 
general manager, to undertake certain duties in connection 
with the Metropolitan Munitions Committee, as follows :— 
‘‘ The work is now nearly completed, and the general manager 
has applied to us for permission to take up a commission in a 
special branch of the Army where his general mechanical engi- 
neering experience, and the special experience he has gained on 
munitions work during the last ten months, will be utilised. We 
are satisfied that the undertaking will in no way suffer during 
the absence of Mr. Seabrook, and our Chairman, Mr. Alder- 
man Duncan Watson, has promised to give even more of his 
time in the interests of the Council. We recommend that the 
Ccuncil do grant leave of absence to Mr. A. H. Seabrook, 
general manager, during the period of the war on the terms 
of the Council’s resolutions.” 

The St. Marylebone B.C. is recommended to further extend 
the sick leaye granted to Mr. RIcHARDSON, station superinten- 
dent at the electricity works, until the end of July. 

A sub-committee of the Stalybridge, Hyde, Mossley and 
Dukinfield Joint Tramways and Electricity Board has been 
appointed to consider and report on the question of the salary 
_of Mr. R. Buacxmore, chief engineer to the Board. 


General.—We are glad to read in the Journal of the Tram- 
ways and Light Railways Association that Mr. A. L. C. Fett, 
who was taken seriously ill in January, is now making satis- 
factory progress, and hopes to resume his duties in a few 
weeks’ time. 

Axbridge Board of Guardians has appointed Mr. A. T. Mar- 
— of Dawlish, as resident electrical engineer at the work- 

ouse. 

Mr. J. H. Butters, chief engineer and general manager of 
the hydro-electric department, Tasmania, has been appointed 
a member of the advisory council constituted by the Federal 

- Government in connection with the scheme for a scientific 
research bureau for the collection and dissemination of indus- 
trial scientific information. The first meeting of the council 
was held in April. 

London Gazette notices :—Territorial Force. 
neers: Tyne Electrical Engineers. 

Captain G. A. Bruce to be Major. February 5th, 1915, and 

_to remain seconded. 

Lieutenant (temporary Captain) N. H. Firmin to be tem- 
porary Major. October 23rd, 1915, instead of as notified in 
Gazette of January 18th, 1916. : 

Lieutenant (temporary Major) N. H. Firmin to be Captain 
(temporary Major). February 5th, 1915. 

Second-Lieutenant (temporary Captain) W. G. Warp to be 
Lieutenant (temporary Captain). February 5th, 1915. 


Roll of Honour.—Lieut. E. M. Marvin, A.M.1.E.E., of the 
Royal Engineers, only son of Mr. E. J. Marvin, of Maidstone, 
has been awarded the Military Cross for bravery in rescuing 
a wounded man under fire. He was articled with Messrs. 
Chapman & Co., and when he enlisted he was with the Elec- 
trical Equipment Motor Co. 

Private Frep Hitt, of the Grenadier Guards, formerly 
engaged at the Siemens Dynamo Works, at Stafford, has been 
killed in action. 

Private Davip J. Roserts, of the King’s Shropshire Light 
Infantry, who has fallen in action, was, before enlisting, 
engaged at Ferndale, South Wales, as a colliery electrician 
with Messrs. D. Davis & Son. He was 27 years of age. 
Private J. Poweub, of the North Staffordshire Regiment, 


Royal Engi- 


-years ago to take up a commercial position at 


who was on the.staff of the Hanley Municipal electrical works 
when he enlisted, has died at the Front from the effects of 
gas poisoning. He was 23 years of age. 

Private ALBERT F. Brown, of the Loyal North Lancashire 
Regiment, formerly employed at the works of Messrs. W. T. 
Glover & Co., Trafford Park, has been killed in action, aged 
years. 

The D.C.M. has been awarded to Lance-Corporal Harry 
McBrype, of the 5th Signal Company, Royal Engineers, who 
was, until war broke out, a cable jointer in the postal telephone 
department at Huddersfield. He was thrice recommended for 
the award for devotion to duty in repairing wires under fire. 

News has reached Openshaw, Manchester, of the deaths in 


-action of .four former employés of Electromotors, Ltd. :— 


Rifleman J. C. Assott, of the Rifle Brigade; Private G. W. 
Hupson, 1/9th East Lancashire Regiment; Private Cuas. B. 
Harpy, of the 8th Gordon Highlanders; and Private D. Davis, 
of the Royal Army Médical Corps. 


Obituary.—Mr. J. W. Smiru.—The death took place on May 
26th of Mr..John Wm. Smith, for over 40 years associated 
with the business of Messrs. Taylor & Pargons, Ltd., elec- 
tricians, of Bradford. He was in his 72nd year. 

Mr. Hurtcuines.—Mr. Willjam Hutchings, whose 
death at the age of 49 is announced, was formerly general 
manager of the St. Helens tramway service. pe left Sa 

verpool. 

Mr. J. E. M. Stewart.—The death took place on May 28rd, 
at Bournemouth, of Mr. J. E. M. Stewart, late chief assistant 
engineer of the Leicester Corporation electricity works, to 
which position he was appointed in 1899. Deceased, who was 
only 45 years of age, resigned at the end‘ of last year for 
health reasons. 

‘Mr. CHartes Fowier Batpwin.—Our monthly American 
exchange, The Electrical Age, reports the death, in Pittsburg, 
of Mr. Charles Fowler Baldwin, aged 41 years. Mr. Baldwin 
was associated with the Western Electric Co. for 19 years, and 
— as chief engineer for that company in Antwerp and 

ondon. 


NEW COMPANIES REGISTERED, 


Electrical Accessories Association, Ltd. (143,940).—Regis- 
tered May 26th, by Holder & Wood, 40, Cheapside, E.C;, as a company 
limited by guarantee, with not more than 500 members, each liable for £10 
in the event of winding-up, to afford pecuniary, legal, and other assistance to 
members, to co-operate with kindred associations, to promote and assist the 
home, colonial, and foreign trade in, and the manufacture of, electrical acces- 
sories, to examine any patent, trade mark, concession or charter which, in 
the opinion of the Association, may tend towards the creation of an unjustifi- 
able. oppressive, or unr bi poly in electrical accessories, or which 
the Association may deem otherwise objectionable, and to bring or defend any 
proceedings in relation thereto, to support and promote the status and interest 
of the electrical accessories trade generally, to diffuse information amongst 
members, to carry on the business of a mutual trade protection association, 
to assist members in collecting debts, &c. The income of the Association is 
to be applied solely towards the promotion of its objects. Any person or firm 
engaged in the electrical accessories trade, or allied trade, whose place of 
business is situated in the United Kingdom, the Channel Islands, or the Isle 
of Man is eligible for membership. The Council is to have absolute discretion 
as to the admission or rejection of any candidate. The entrance fee is five 
guineas, and the annual subscription two gui The g t is vested 
in a Council, the provisional members of which are the subscribers to the 
Memorandum of Association, viz.: C. S. Giddins, 15, Tichfield Terrace, 
Regent’s Park, N.W., solicitor and J.P.; E. N. H. Spicer, 41, Red Lion 
Street, Clerkenwell, E.C., factor of electrical accessories; F. Watkinson, of 
J. & W. B. Smith, 15-23, Farringdon Road, E.C., general lighting merchants; 
F. Stanley Smith 218, Mortlake Road, Ilford, buyer; C. G. L. Holme, 74, 
Pepys Road, New Cross, S.E., electrical accessories factor; B. R. Agazar, 2, 
Colville Gardens, W., of the A. & A. Electrical Co.,' Ltd., factors of electrical 
accessories; W. Bradshaw, 1, Tewkesbury Terrace, New Southgate, N., 
manager; F. Summers, Trafalgar House, Regent Street, S.W., merchant; 
W. G. Hellyer, 11, Gamage Buildings, Holborn, E.C., merchant. Solicitors: 
Holder & Wood, 40, Cheapside, E.C. 


British Electrolytic Zinc Co. (Isherwood Process), Ltd. 
(143,918).—Registered May 24th, by Spyer Son, Austin Friars House, E.C. 
Capital, £62,500 in £1 shares Objects: To adopt an agreement with the 
Verture Trust, Ltd., to carry on the business of refiners, reducers, crushers, 
purifiers, separators, and amalgamators of and dealers in zinc and other ores, 
matters, base bullion, slag, metals, minerals, and other substances and com- 
pounds, including tailings, residues, and other materials containing metals or 
minerals, metallurgists, assayers, metal workers, iron founders, copper smelters, 
dealers in gold, silver, zinc, copper, iron, tin, lead aluminium &c. The signa- 
tories (with one share each) are: E, Fairweather, Pinner’s Hall, Austin Friars, 
E.C., secretary; F. W. Ellis, 19, Deanville Court, Clapham. Park, S.W., secre- 
tary; A. J. Aldis, 10 & 11, Austin Friars, E.C., FCS: A. W. Whitefield, 
3, Throgmorton Avenue, E.C., clerk; W. F. Fisher, 4,.Copthall' Court, E.C., 
clerk; G. F. Westan, 3, Thtogmorton. Avenue, E.C., clerk; J. Rosen, Austin 
Friars House, E.C., clerk. Private company. The directors are to number 
not less than three or more than five. Three of the first are to be appointed 
by the signatories. The Refractory Zinc Ore Treatment Co. have the right 
so long as they hold 15,000 shares, to appoint two directors. Qualification, 100 
shares, except in the case of the first directors, who shall not be required to 
hold such shares until completion of purchase agreement. Remuneration, £4100 
each per annum (chairman £150) and 10 per cent. of the surplus profits 
remaining after 10 per cent. dividend is paid, divisible. 


Strand Electric & Engineering Co., Ltd. (143,933).—This 
company was registered on May 25th, with a capital of £750.in £1 shares, 
to carry on the business of manufacturers of and dealers in machinery, gas, 
steam, and oil or petrol engines, motor cats and accessories, pumping appa- 
ratus, electric motors and lamps, electrical accessories and apparatus, and any 
kind of electrical, mechanical, or automatic apparatus for the production of 


- electrical stage effects, kinematographs, phonographs, sewing machines, vacuum 


pumps, electrical or mechanical fans, and air intractors and extractors, elec- 
trical and mechanical engineers, &c. The subscribers (with 250 shares each) 
are: A. T. Earnshaw, 50, Verdant Lane, Hither Green, S.E., electrical engi- 
neer; J. M. Woolnough, 125, Finfarms Road, Goodmayes, electrical engineer; 
P. Sheridan, ‘‘ Monalee,”’ 151, Culverley Road, Catford, S.E., electrical engi- 
neer. Private company. The numberof directors is not to be less than three 
or more than five. A. T. Earnshaw signs documents as managing director. 
Registered office: 66a, St. Martin’s Lane, E.C. 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


New Era Signs, Ltd.—Particulars of £2,000 debs., created 
May Ist, 1916, filed pursuant to Section 93 (3) of the Companies (Consolidation) 
Act, 1908, the amount of the present issue being £1,300. Property charged : 
The company’s property, present and future, including uncalled capital, No 

Carville Site & Power Co., Ltd.—Issue on May 19th, 1916, 
of £10,000 debs.; part of a series of which particulars have already been filed. 


CITY NOTES. 


The net profit for the year ended March 
3lst, 1916, was £21,749, out of which 
£5,000 has been put to reserve for depre- 
ciation and £4,000 to general reserve, leav- 
ing £12,749, plus £4,201 brought forward. 
The dividend on the preference shares for the year absorbs 
£5,000, and a dividend of 2s. per share on the 1s. ordinary 
shares requires £8,000, leaving £3,950 to carry forward. The 
directors expressed themselves as satisfied with the result, 
more especially as during the past year the cost of labour and 
raw. materials showed considerable increases. The annual 
meeting was held on Wednesday. : 

Mr. H. Kann, in addressing the annual 
meeting recently, referred to the diffi- 
culties of the year. ‘Everything seemed 
Electric Supply to have conspired to make the lot of those 

Co., Ltd, conducting an electric light concern an 
unhappy one. On the one hand, owing 
t» the Defence of the Realm Act, one of the most profitable 
sources of revenué—namely, shop window and outside light- 
ing—had_ been practically done away with, and in 
Aberystwyth, where the Chiswick Corporation supplied the 
street lamps on the front, that source of revenue was for the 
time being extinct, and, on the other hand, coal and oil had 
gone up in price tremendously. Coal, for which the corpora- 
tion used to pay 18s. per ton, now cost 28s., and for oil fuel, 
which used to range from 60s. to 70s. per ton, it had now 
to pay 124s. to 140s. To meet the situation, the Corporation 
had been compelled to raise its price for current by 10 per 
cent..and to fix a minimum payment per quarter of 13s. 4d. 
per consumer, and unless in the near future some reduction 
occurred in the prices of fuel—which seemed very unlikely— 
the Corporation might be forced to make a further increase 
in its charges. The second Diesel engine was working satis- 
factorily at Aberystwyth, and the Corporation was now install- 
ing @ new one at Chiswick, as its reserve power there was 
becoming dangerously small. This engine would be ready for 
use in about a fortnight’s time. Mr. W. B. Esson (managing 
director) seconded the adoption of the report. © 

The annual meeting was held on Tues- 
day. Mr. P. E. Beacucrort, who presided, 
Construction said that again he had to submit a report 

Co., Ltd. which showed an improvement upon that 

of the preceding year. The gross profits 

for the year had amounted to £88,500, with net profits of 
£43,200, an increase of £16,000 in the gross profits and of 
£7,700 net.. From these figures it would be seen that of the 
increase of £16,500 in gross profit from manufacturing and 
ccntracting, £8,800 had been absorbed iin additional expendi- 
ture. This was accounted for by (a) additional income-tax, 
rates and insurances, £3,500; (b) additional maintenance on 
plant and buildings, £2,800; afid (c) additional provision for 
depreciation, £2,500. The increase in maintenance was 
chiefly due to an extensive overhaul of the factory roof, which 
kad to be taken in hand, and which was still proceeding. The 
increase in depreciation they considered necessary, as the 
lent and machinery had been in more or less constant use 
sae the past financial year, and the provision for deprecia- 
tion must be correspondingly increased. They must, how- 
ever, be prepared for some increase in general charges this 
year, but the amount would not be serious. It was extremely 
gratifying, in-view of the abnormally high prices of materials 
the higher rates of wages, the difficulties of transport, and 
several other factors whjch had contributed to increased cost of 
production, that. they had been able to increase the net profit 
by 21 per cent. The improved results were due principally 
to a larger volumé of business having been handled. ' There 
was be carried forward of £16,839, subject 
to excess profits duty and assessment under the Muni- 
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tions of ‘War Act, 1915. They were liable for excess 
profits duty for the year ended March 3lst, 1915. They 
were also, he presumed, liable for this duty from April 
1st to August 18th, 1915 (when their works were declared a 
controlled establishment), and from that date to March 31st; 
1916, to an assessment under the Munitions of War Act, 1915. 
The amount of their indebtedness had not been finally deter- 
mined, but they had carried forward more than sufficient to 
meet the demands of the Government. It had afforded the 
Board very great satisfaction to be able to recommend a 
substantially increased dividend, which they considered fully 
justified. An increase of £1,450 was shown in shares in other 
companies, which was represented by a holding that they had 
acquired in an allied concern, and which yielded a g 
return. On previous occasions he had emphasised the strong 
financial position of the company. Their financial position 
to-day was stronger than ever. Regarding their assessment 
for excess profits duty and assessment under the Munitions of 
War Act, 1915, two years’ assessments had to be provided out 
of the sum of £16,839 carried forward. The Chancellor of the 
Exchequer required from non-controlled establishments 50 
per cent. (now 60 per cent.) of the excess profits earned over 
the average of two of the three years prior to the war. Under 
the Munitions of War Act a pre-war standard was fixed of 
the average of the net profits for the two financial years 
completed before the outbreak of war. A controlled establish- 
ment was allowed to retain 20 per cent. over the pre-war 
standard, and anything in excess of that was to be paid to 
the Minister of Munitions. The last Budget, however, pro- ~ 
vided that unless the assessment paid to the Ministry of Muni- 
tions represented 50 per cent. or 60 per cent., as the case 
might be, of the increased profits, the Chancellor of the 
Exchequer would claim part of the 20«per cent. appropriated 
to the employer under the Munitions of War Act. He 
realised that the Munitions of War Act was in the nature of 
ai arrangement with the workmen, who _ represented that 
they should not be expected to modify their rules and work 
longer hours to put extra profits into the pockets of the em- 
ployers. He concurred, but as matters now stood controlled 
establishments were suffering to a larger extent than non- 
ecntrolled. He did not wish to be misunderstood, as he had 
n) fault to find with the excess profits duties in principle, 
but while recognising that certain privileges were enjoyed by 
coptrolled establishments, he hoped that something would be 
dcne to put matters on a more equitable basis. Moreover, - 
au allowance of 20 per cent. on the pre-war standard was in- 
adequate for the electrical manufacturing industry, which had 
just emerged from a long period of acute depression. He 
erdorsed what was stated in the report regarding unexecuted 
orders at the beginning of the new financial year. Indeed, 
they had never begun a year so well provided with work, and 
as far as judgment could be formed in these days, there was 
every prospect of their meeting next year under favourable 
auspices.. Many people had said that after the war there 
would be a period of depression. He did not share that view 
er.tirely, and with regard to the electrical industry, in his 
judgment they had only touched the fringe of the trade in 
this country. There were so many things which would come 
urder the industry in the future that he did not see why it 
shcukd be limited in its operations. There were such things 
a3 the electrifying of agriculture and other interests, and there ~ 
was no reason to suppose that in years to come they might 
not be able to harness all the coal fields. He felt confident 
that the electrical industry would not suffer from any falling 
off in demand after the war. Therefore he was an optimist, 
and he believed that their company would benefit materially 
in the future. 

Mr. JaMes Gray (managing director) seconded the motion, 
and the report was adopted without discussion. 

Sm Avex. F. Kina, presiding at the 
annual meeting on May 17th, said that at 


West India 

and Panama the half-yearly meeting they foreshadowed 
Telegraph a great falling-off in traffic receipts con- 
Co., Ltd. currently with increased expenses due, to 


a large extent, to the hurricane which’ 
visited the West Indies in August last. Their prognostications 
had proved to be correct. Several circumstances had com- 
bined to militate against obtaining a more satisfactory record, 
but they could not at the very best of times hope to emulate 
the prosperity of the larger telegraph companies, owing 
mainly, if not entirely, to the narrow field of their operations. 
The population of the whole of the British West Indies was 
only about 2,000,000—less than one-third the population of 
London. Further, the productive area of those Colonies was 
“very limited, and as there was tittle sympathy of trade be- 
tween the several islands, traffic receipts must be compara- 
tively small. Under arrangements with the Government they 
reduced their charges from October, 1914. The loss from-so 
doing was estimated at £26,000 a year, but, as a set-off, the 
Imperial and Canadian Governments granted subsidies 
amounting to £16,000 a year for 10 years—leaving £10,000 a 
year to be made up by the increased traffics which they were 
told would result from the stimulation the lower rates would 
induce. Certainly the volume of words had increased, but 
some part of this was certainly due to circumstances not 
connected with the question of ‘rates. For instance, war 
conditions, the difficulty and uncertainty of steamer communi- 
cations, the favourable crops and the higher prices obtained 
for them, were factors to which much of the increase in their 
work could be attributed. Under conditions which had ruled 
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for vety many years, the staff had had to be kept down to a 
minimum strength; and, owing to the Government require- 
ments that ‘the -offices should at times be kept open day and 
night, the costs had been higher than in previous 
years. They had, however, formulated a claim for a modest 
proportion of the extra cost entailed by the special services 
rendered, and that claim was at present under the considera- 
tion of the departments concerned. In the hurricane referred 
to, the Island of -Jamaica suffered most severely. The deficit 


in the Jamaica Budget for last year was £62,000, and the 


estimated deficit for this year was £115,000—both largely 
due to the hurricane and to war conditions. But they were 
not without some hope for the future. Their Canadian friends 
seemed to feel that there was something better in store for 
their West Indian Colonies. Banking interests were being 
pressed forward by the establishment of branches of a 
Cenadian bank, and the Dominion was apparently alive to the 
fact that, given transport facilities, it could offer a market 
for all the sugar their colonies could produce. Reciprocity of 
trade relations between Canada and the West Indies ought 
ia the natural order of things to bring about better results for 
the company. Indeed, the traffic receipts to the end of March 
showed an appreciable increase over the corresponding period 
of 1915, but at present the expenses were not likely to de- 
crease. Some of the articles supplied to their repairing ship 
had increased in’ cost from 100 to 200 per cent. They hoped 
that circumstances would produce a more satisfactory account 
for the current half-year. : 


The report states that the year ended 


Argentine September, 1915, was largely one of con- 
Tramways struction. About 20 miles of track are now 
and Power constructed. The supply of electricity for 
Co., Ltd. light and power was commenced in May, 


1915. Until the eighth month of the 
financial year the company was only deriving its revenue from 
a part of the system, while the expenses charged to revenue 
covered the whole year. Notwithstanding this, the revenue 
was nearly sufficient. to provide the full year’s interest on 
the whole issue of £200,000 debenture stock.. The develop- 
ment of the business had not been so rapid as was antici- 
pated, owing principally to the depression in the Argentine 
accentuated by the war. The revenue was, however, gradually 
ircreasing, but no marked improvement must -be looked for 
until more normal conditions prevail. 


Owing to the continued interruption of. 


the company’s route during the whole of 
Telegraph 1915, the actual receipts were confined to 
Co., Ltd. local traffic. It has been impossible to 
_ make final arrangements for the re-estab- 
. lishment of the route. Under the existing arrangements with 
other companies and administrations the company’s receipts 
have not been prejudicially affected, but the directors foresee 
a diminution in the receipts for 1916. They hope shortly to 
conclude an agreement for the acquisition of a substantial 
interest in a prominent manufacturing firm under which that 
firm will manufacture and develop apparatus for radio-tele- 
graphic transmission and reception covered by the several 
patents now owned by the company; these will under the 
proposed agreement be transferred to that firm. The revénue 
amounted to £204,190, an increase of £14,806 over 1914. The 
expenses were £82,218, a decrease of £6,177. Including 
£20,592 brought forward, £122,297 is available. Deducting 
£35,000 provided for investment fluctuations, £15,000 provided 
towards excess profits duty for 1915, and the interim dividend 
of £10,625, there remains £61,672. An interim dividend of 
£2 12s. 6d.-per share, free of income-tax, was recently paid, 
amounting to £44,625. This will be confirmed in the form of 
a final dividend and a bonus of £1 17s. 6d. per share, free of 
income-tax, amounting to £31,875, with a special distribution 
of.15s. per share, free of ‘income-tax, amounting to £12,750, 
will be paid. Th 
unappropriated investments and advance accounts. It is pro- 
posed to .provide a further “£10,000 for wireless and other 
technical development: work, carrying forward £19,797 to the 


credit of 1916. The annual meeting was held on Tuesday. 


Mr. E. Pope presided at’ the annual 
meeting in London, on May 23rd. He said 


Indo-European 


Kalgoorlie 


Electric Power that the position of the company had: been: 


ame ene maintained, though costs and taxation were 

wer * higher. More power was sold, but the total 
net profit was a fraction less. The amount of liquid assets 
showed a substantial increase. The question of debenture 
redemption had to be dealt with next vear, but in the mean- 
time they would continue to buy debentures offered at a 
reasonable market price. They held larger stocks of firewood 
in anticipation of trouble with the firewood cutters, many of 


the. workers being alien enemies, this meaning a shortage of: 


labour and a demand for higher wages. This demand was 
made in January, 1916, and whilst it was being adjusted many 
of the users of their current, who also used firewood for steam 
plant, closed down and ceased operations for many weeks, 80 


that the profit fell to about one-third of the normal in January 
Ultimately extra: 


and for February it was ‘also decreased. 
wages were agreed to, and the price of fuel was increased by 
1s. per ton, which meant an extra cost of .055d. per Kw. to 


roduce.their power. The cost of all engineering supplies had. 


één greatly raised, some as much ‘as 100°-per cent:, but ‘not- 


withstanding the higher expenses they still expected to have 


e latter sum is derived from interest. on | 


a fairly prosperous: year. It was not likely that the gross 
profit would be equal to that of last year, but if they could 
reduce expenditure the cash balance might be as large. Mr. 
Fope referred to the change of managers at Kalgoorlie, Mr. 
Crocker, who had been there for. 16. years, desiring a change. 
His duties had been assumed by Mr. Marmion, who had always 
acted as manager when Mr. Orocker-was ‘absent.. Mr. Crocker, 
as consulting engineer, would be at hand to advise him, 

Sir J. Fortescur FLAnnery, Bt., M.P., 


Callender’s presided over the annual meeting, held at 
Cable and Hamilton House, on May 25th. He re- 
Construction’ ferred to the conyparatively’ favourable 
Co., Ltd. = nature of the report in the face of: the 


difficulties of the year. The Government 
and the circumstances of the war were more responsible for 
the difficulties that had arisen than any cause inside their 
own organisation. They had lost a large number of their 
workmen who had volunteered for the war; they had had 
most serious difficulties arising from the restriction of British 
tcnnage, which had caused delay in the delivery of their raw 
materials and had enormously increased the cost of raw 
materials and coal; and they had also had to contend with 
the cancellation of orders—perhaps he had better say the 
postponement. of orders, because they hoped to resume them 
after the war The inroads on their earnings, first, by. the 
Minister of Munitions, because they were a controlled estab- 


~ lishment, and, secondly, by the Chancellor of the Exchequer, 


especially under the new legislation now before Parliament, 
were amongst the difficulties they had had to encounter. And 
yet they claimed to have overcome those difficulties without : 
resorting to any means of which the shareholders would. dis- 
approve. . They had made no undue profit out of the nation’s 
need. “He desired to emphasise that fact, because 80 matiy 


- allegations were made at the present time that ‘traders were 


making profits by excessive charges. They had_ carefully. 
avoided doing anything of the sort, and all the work they had 
dene for the Government had been done in full confidence. 
with them, with open hands, and with the full approval o: 
the Government officials in- respect to every department for 
which they had worked. The interruption to their ordinary 
trade due to the war had enabled them to make very-con- 
siderable changes—some of which, perhaps, would be of advan- 
tage after the war—both at Erith and Leigh. They had set 
as good an example as they could to their brethren in the 
electrical trade, and, broadly speaking, the electrical. trade 
had not been behind any other trade in its patriotic exer- 
tions since the war broke out. In these circumstances, there 
had been difficulty in maintaining their commercial work 
both at home and abroad, and in the Colonies and neutral 
countries, but they had been able to execute such 
orders as were urgent, and they had ‘beén at great pains 
t» keep alive all the world-wide connections which they pos- 
sessed, because they realised that whilst doing their duty to 
their country, yet a duty also rested upon them with regard 
t> their shareholders to see that when the war was over they 
were able fo resume their ordinary business with full ‘advan- 
tage, and they believed the measures'they had taken were 
such that after the war the company would be able to -con- 
tinue its ordinary ‘business as advantageously as before, both 
t> customers and shareholders. Indeed, they had reason 
t> believe that their friends were storing up reservoirs 
of orders for their requirements which would be opéned very. 
fully to their advantage after the war was over. The chair- 


~man proceeded to ‘deal at some length withthe question of 


transport, and said that whilst the German submarine menace. 
had failed. absolutely upon the whole, -still the losses which 
had. been incurred, coupled with the demands of the Govern- 
ment in regard to the construction of ships of war, had cause 
embarrassment. “He saw little hope for relief in the near 
future, but he suggested that the situation “might be reliév 
by the authorities making more careful use of ‘ships requisi- 
tioned, and also by a still further restriction om the import 
of articles not absolutely required by the nation. Continuing. 
he said the company had added a great deal of new plant and 
buildings at the factories both at Erith and Leigh. They had 
done that at, the request of the Government, and-he desired 
t> put on record their appreciation of the very businesslike 
manner in which the Government had met them and co- 
operated with them in these extensions. In addition to add-. 
ing new plant, they had kept the existing plant up to the, 
fullest state of repair and efficiency. They worked overtime. 
at both factories, and at_Leigh they worked practically con- 
tinuously night and‘day. The-chairman next referred to. the 
erection of canteens and hostels for the workers. The develee: 
ments of women’s labour were quite astonishing, and he could 
assure them that in the case of their factories the adapt- 
ability. of women, the quickness with ‘which they learned 
technical handicrafts, the steadiness with which they applied 
themselves, and their utility and efficiency. generally, were be- 
yond all praise, and he himself thought that after the war this 
géneral recognition of the utility and adaptability of women 
labour would not be thrown away: Dealing next ‘with’ the. 
balance sheet, the chairman .called attention to the very-con- 
siderable sum carried forward. On- January 1st, 1914,-. the~ 
sum carried forward was £124,000.- On January Ist, 1915, it 
was £163,000, while on January 1st, 1916, they commenced the 
year ‘with -£207,000. That.was a reserve against the future... 
They did ‘not..kuow .what the war would bring forth, ‘and it. 
was well to have something Jaid: by in case they-had-'some - 


unexpected difficulty.. Their. profit was substantially in- 
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creased throngh, which. were. perfectly legitimate. 
Stocks both ‘of ‘raw..materials and manufactured goods had 
increased, and now. they ‘were,’ £267,000, compared with 
£145,000.;.. The. general expenses at the London office were 
£41,789, as against £44,600, ‘The saving was due to the fact 
that as they were not doing so large a commercial business 
they had, re-arranged their agencies in the direction of 
economy. It might be that when they resumed, their full 
commercial. operations: they: would again have to spend more 
money in this direction, The allowances to the members of 
the staff on, active service came.to £2,554, as compared with 
£867 last: year. The item of, £2,405 for samples, experiments, 
and adyertising compared with £1,960 last year. Jt was im- 
pertant that both at Erith and Leigh the scientific research 
and investigation of all. mattersrelating .to the electrical 
industry.as concerned in their.manufactures continued with- 
out abatement during the war period. They claimed to be 
in the first rank..of . manufacturers of . electrical apparatus, 
and they could only maintain. their position by thorough re- 


search and by keeping up a special branch for laboratory . 


experiments and for investigation, and they were very satisfied 
with the result and very grateful for the scientific services. of 
the gentlemen who.seryed them in that capacity. They had 
a long roll of honour, which included. Mr. Tom Callender’s 
own. son, who, he believed; would be a credit. to the company 
to which his father..belonged. The prosperity of the com- 
peny was dependent on the skill of the management and the 
loyalty of the staff of. workers. In their managing director, 
Mr. Tom Callender, they had a man who was known to every 
shareholder and every worker, and who was appreciated for 
hiz ‘extraordinary combination of scientific knowledge and 
business capacity. He was splendidly supported by Mr. Peter- 
sen and Mr. James Callender, who shared with him the res- 
ponsibility of the management, and in Mr. Walter Allnutt, 
their secretary, they. had a .financier who, if opportunity 
arose, could give points to the Chancellor of the Exchequer.— 
Mr. Tom CALLENDER, who seconded the motion, referred to the 
employés who were with the Forces, making special mention 
of Flight-Lieutenant Reed, who, in the Schleswig-Holstein raid, 
descended from the comparative security of the air to render 
assistance to a comrade, and, failing to rise, was taken 
prisoner: A shareholder had referred to the fact that 
the accounts contained. no information as to income- 
tax, but they did not wish to. say anything at present. 
Certain. particulars were given them under the Munitions 
Act, but they did not know what they meant, and as to 
what was before them under. the Finance Act, it was too bad 
for words. Mr. McKenna said -it was his intention to tax 
every person to the extent of 60 per cent., and that those 
taxed under the Munitions Act would be called on to make 
dual returns, and he would take whichever was the largest. 
This, in their opinion, was a. most unfair basis, and they 
were trying all they could to combat it. In addition, it was 
a distinct breach of the bargain, because when they were 
made a controlled establishment they, with others, entered 
into a three-party bargain between the workers, the em- 
ployers, and the Government, and they held that it was not 
competent for one party to break the bargain. without the 
consent of the others. Whether they. would be successful in 
abtaiging what they,. considered, their rights was not yet 
scttled, but they would do their best, to protect the interests 
of the company. The difficulties: during the past year had 
been very great. The price they had had to pay for most of 
the commodities they used they would a short. time ago have 
considered ridiculous, In the early days of the war. copper 
was between £50 and £60, and was now over £150, and, with 
such a fact before them, it did not need many, words of his 
to show how serious the position might become unless it was 
hendled with .considerable care, and they had endeavoured to 
do that. They had done some overseas trade—not as much 
as they would have liked, but they had been prevented by 
the action of the Government, and he thought the action they 
had taken had been quite correct. No one could have any 
fault to find with most of the regulations which had been 
issued. Some had hampered them and restricted their busi- 
ness. Still, they had endeavoured as far as possible to con- 
solidate the. fields they had already entered, and he was glad 
to say they had with-them that day Mr. Wadham, one, of 
the. partners of a firm in Sweden with whom they were in 
very close touch, and, who was doing”’most excellent work in 
cennection with them. Wherever possible, they were extend- 
ing their business and doing the best they could. As to the 
future of the trade generally, he was afraid he could not 
rake any particular remarks, e Government had done him 
the honour of nominating him as one of the methbers of the 
trade on the Committee dealing with the electrical business 
after the war, and in view of the fact that he was getting 
information from various sources on which the Committee 
would eventually have. to make a report; it would not be right 
for him to say-anything. He hoped next year they would meet 
under ‘circumstances which would justify him in wishing the 
shareholders their share of ‘prosperity in the future. 


The gross during’ 1915 were: 


Dethi Electric Tramway undertaking, £9,604; electricity 


Tramways supply undertaking (including £2,590 for 
and Lighting current sold to tramways), £20,199. The 
Co., Ltd. last-named figure represents an increase of. 


: ~ 7 per cent, over the figures for the pre- 
-Vious year, while the:tramway revenue shows a of 


per.cent.,. due-to decreased. mileage. The net,,revenue of 
the combined undertakings was £10,300, as compared with 
£8,163 in 1914-and £6,252 in 1913, which-is considered. satis-. 
factory in view of present conditions. After charging general 
expenditure in London and Delhi, the debenture and lean 
interest, the profit and loss account, including .£78 brought 
forward, shows an available balance of £6 Of this, 
£2,218. is devoted to writing-off part of the preliminary ex- 
penses, £2,000 to depreciation reserve account, £1,000 to 
renewals reserve account, and £896. 1s to be carried forward. 
The cost of upkeep of cars and permanent way is still heavy, 
largely due to the increased cost of spares of all kinds. 
larger battery has been installed in the power house, and the 
loss on. realisation of the old battery (£750) has been charged 
to renewals reserve account. Owing to the increasing demand, 
further generating plant must be provided as soon as funds 
are available; and new tramway rolling stock is required. -The 
cost of these and of new feeder cables will be met out of 
surplus revenue, as it will probably be impossible to place 
the contemplated issue of second debentures for some time. 


Rangecs Electric Tramway & Suppl 
report for 1915 states that the cars carrie 


Co.,. Ltd.—The 
10,815,613. passen- 


' gers, a. decrease of 323,335, the total receipts being Rs.8,60,664, 


a decrease of Rs32,252, or 3.61 per cent. In the private light- 
ing and power department the gross receipts for current 
amounted to Rs7,32,172, an increase of 13.77 per cent. The 
gross profits for the year were £63,,347, and transfer fees and 
interest on deposits and investments in London yielded £1,307, 
making £64,654.. From this has to be deducted, among other 
items, depreciation on sundry assets in Rangoon. £1,847, trans- 
fer to reserve for renewals account £12,500, to special reserve 
for cables, &c., ‘£2,500, leaving £20,327, plus.£2,766 brought 
forward, making £23,093. The directors recommend a divi- 
dend on the ordinary shares of 3 per cent. for the year, tax 
free, leaving £2,783 to be carried forward.—Financial Times: 


Russian Electrical Companies.—The Russian Wireless Tele- 
graph & Telephone. Co. (capital 3,000,000 roubles) made a net 
profit of 1,016,018 roubles in 1915 (against 1,304,988 roubles in 
1914), and is paying a 15 per cent. dividend. 

The United Cable Factories (capital 6,000,000 roubles) made 
a gross profit of 3,586,486 roubles in 1915 (against 3,872,154 
roubles in 1914), and a 25 per cent.: dividend is being paid. 


Reduction of-Capital.—Browett, Lindley & Co., Ltd—A 
petition for confirmation of the reduction of the capital of 
the company from £120,000 to £107,500 is to be heard on 
June 6th. 

R. W. Blackwell € Co., Ltd.—The Courts have confirmed 
the reduction of capital from £250,000 to £50,000 by can- 
celling 200,000 shares held by Mr. Blackwell, the chairman 
and managing director. _ 


Victoria Falls & Transvaal Power Co.—Ten months’ divi- 
dend at the rate of 6 per cent. per annum, less tax, on the 
preference shares, bringing the dividend payments down to 
December, 1915. 


Lima Light, Power & Tramways Co., Ltd.—The report of: . 
the Empresas Eléctricas Asociadas states that the total profits 
during 1915 were £p183,715, less bond service £p60,030, in- 
terest, discount and exchange £p17,508, European expenses 
£p1,858, provision for bad and doubtful debts £p3,000, leaving 
a net profit of -£p101,318; balance brought forward, £p50,077. 
There is put to reserve and redemption fund £p29,000, to 
reserve for. bad and doubtful debts £p13,000,.to amount 
written off value of shares owned by Empresas Eléctricas 
Asociadas in other companies £p29,000, leaving £p80,396 to 
carry forward.—Finandier. 


Stock Exchange Notice.—The Committee has been askea 
to allow the following to be quoted in the Official. List :— 

Consolidated Gas, Electric Light & Power Co., of Baltimore. 
—Further issue of $3,329,300 common stock. 


North . Metropolitan Electric Power Supply Co.—The 
accounts of this company for the year ended December, 1915, 
ay-pear in the London Gazette for May 30th. 


Held Over.—Pressure upon our space compels us to hold 
over reports of several company meetings. 


STOCKS AND SHARES, 


Turspay Evenina. 
The calling-up of the penultimate Derby Groups on. Monday- 
certainly had its effect upon Stock Exchange business; but,.as_ 
a City factor, Sir Edward Grey’s cold douche to the :peace 


- optimists'has been the principal market consideration of the’ 


past week. The strength of the markets. gave way appreciably 


- 
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after the pronotincement of the Foreign Secretary; but, all 
the same, there is plenty of money about for investment, and 
the gilt-edged securities are once more beginning to move up. 

This movement will be assisted by the Treasury’s drastic 
steps for compelling holders of American dollar securities to 
sell their stocks, or to deposit them on loan with the Govern- 
ment. The prospect of paying 7s. in the £ income-tax has 
had the effect of dislodging already an unexpectedly large 
number of such securities; and as the Government’s list of 
bcnds and shares which it is prepared to purchase runs to 
nearly a thousand stocks and, even so, is not exhaustive, it 
is obvious that there will be a lot of money before long seek- 
ing investment in home securities. 

The industrial sections of the Stock Exchange are certain to 
feel the benefit of this re-arrangement of capital, because, 
although the bulk of it will no doubt go into Exchequer Bonds 
and other war loans, some portion, at any rate, will percolate 
through to more commercial investments, if only from the 
fact that the latter give a higher yield and make a good mix- 
ture with the gilt-edged security offered by the Government 
at lower rates of interest. 

Various electrical stocks and shares are included in the list 
published by the Treasury which the latter wishes to buy. 
For instance, the Consolidated Gas & Electric Co., of Balti- 


more, general mortgage 44 per cent. of 1954 is fairly well. 


known in our markets, though the Edison Electric Illumina- 
tion bonds are nothing more than a name on this side of the 
pond. New York Telephone ‘bonds have been in the list, of 
course, for some time past. Georgia Electric first mortgage 
fives are wanted, but we are rather surprised that Shawinigan 
Water & Power is not to be found in the published list. Nor 
are Calgary bonds included. 

Holders of such ‘securities, however, might well consult 
their brokers as to whether the bonds would be acceptable to 
the Government, under the scheme, because there is a charm- 
ing uncertainty at present as to what dollar securities will have 
income-tax deducted from their dividends at the rate of 7s. 
in the £. 

The London electric lighting companies have received quiet 
hints as to the advisability of seeing whether something fur- 
ther cannot be done in the way of linking-up the services»with 
a view to increased economies in labour and material. The idea 
seems to be that, in spite of the various arrangements between 
some of the companies, there is still a certain amount of over- 
lapping and that much might be done by a comprehensive 
scheme for London as a whole. ° 

The only change in the market for electricity supply shares 
is a rise of 5s. in Charing Cross ordinary, which has lifted the 
shares to 33. The yields to be obtained from this market are 
worth noticing in our tables. They compare well with many 
other industrial sections in the Stock Exchange, and, as we 
have said before, the likelihood of further reduction of divi- 
‘dends cannot be very great. 

In one or two districts, the price for electric current has 
been raised in consequence of the Daylight*Saving Bill; and 
users of electricity in other parts will feel something more 
than curious to see whether this innovation will spread. 

The Telegraph market is good. Anglo-American preferred 
put on another point, and the rise in Eastern ordinary is not 
yet over. The rest of the stocks and shares in this department 
hold the rises that they have established during the past week 
oc two. Nor are there many shares about, as buyers find 
when they endeavour to pick up cheap stock. 

At the Eastern Telegraph’s meeting, last week, the chair- 
ran. stated that the gross revenue constituted a record. The 
company set aside £300,000 for income and excess profits taxes, 
and, even allowing for this, there was £114,000 more to divide 
than in 1914. An interesting sidelight upon the company’s 
working was afforded by the chairman’s reference to the facili- 
ties offered by the company for cheap, and _ occasionally 
gratuitous, cabling to soldiers and sailors and nurses. 

The Indo-European Telegraph profit of £122,000 showed an 
improvement of £21,000, as compared with 1914. The board, 
however, hint that there may be some shrinkage in the 
revenue in respect of the current year, in consequence of the 
fact that some of the arrangements with other companies will 
run out or be modified this year. The through route of the 
company traverses Germany, so naturally the Indo-European 
has had to rely upon local traffic for its revenue, plus its share 
in the arrangements already referred to. 

The railway market is a little easier, except as regards the 
prior charge stocks, for which there is an increasing demand. 
Underground income bonds lost 3, and there are small falls 
in Metropolitans and in Districts. Keen interest is, of course, 
aroused by the publication of the electrification of about 50 
miles of single track on the mineral line between Shildon and 
Newport. Three electric locomotives are now ready. The com- 


pany has the advantage of operating in a district where cheap 
electric current is plentiful ; and it is calculated that the scheme 
will be a most important factor in reducing costs. That it 
will be extended to other parts of the system, and also fol- 
lowed up by other Trunk lines will come about as a matter 
of course if it is anything like the success which it seems cer- 
tain to be; and its operation will be watched with lively atten- 
tion by the community at large. nee 

Brazil Tractions have gone back a little, after their rise of 
8 points in the previous week; but Mexican issues are slightly 
better as regards the first mortgage bonds. The Brisbane 
Electric Tramways Investment maintained its ordinary divi- 
dend of 8 per cent., although its receipts have fallen off pretty 
considerably. The special allocations this time last year, how- 
ever, were on a sufficiently liberal scalé to render their repeti- 
tion this year unnecessary; and the carry-forward of £10,400. 
is £7,000 bétter than it was in 1915. 

One of the features in the manufacturing group is a rise 
of 2s. in British Aluminium ordinary. The iron. and steel 
group, too, is exceedingly firm. Babcock & Wilcox are 3 
better. Castner-Kellners, in the chemical list, are 1/16 harder. 
The rubber share market is quiet, because of a steady 
dwindling in the price of the raw material, which once more 
is sinking towards the half-crown per Ib. level. At the latter 
figure, big profits will still be available to the good concerns; 
and if rubber were to drop to a florin per lb., dividends good 
encugh to satisfy most people could be counted upon. More 
activity is noticeable in the armament group; and, as before, 
the industrial market of the Stock Exchange shows con- 
spicuous activity. 


‘SHARE LIST OF ELECTRICAL COMPANIES, 


Home Execrricrry CoMPAnizs. 
Dividend Price 
May 80, Rise or fall Yield 
1914. 1915. 1916, this week. _p.c. 


Brompton Ordinary .. 10. 10 63 8 2 
Charing Cross Ordinary 5 +2 7 210 
do. do. do, 44Pref.. 44 43 = 618 6 
Chelsea 5 4 _ 681 
City of London .. a we 9 8 12 oa 618 4 
do. .do. 6percent. Pref. 6 6 1 5614 8 
County of London q 1 616 
do. 6 per cent, Pref. 6 6 1c _ 615 8 
Kensington Ordinary .. 6 00 
do. do. 6 percent. Pref. 6 6 4 
Metropolitan 8 2 6 6 4 
0. 4% per cent. Pref. 43 8 710 0 
St. James’ and Pall Mall 7° 20 8 6 _ 618 4 
South London... 5 6 22 8 1810 
South Metropolitan Pref. 7 q 614 0 
-Westminster Ordinary .. 9 6 4 6. 
‘TELEGRAPHS AND TELEPHONES. 
Anglo-Am. Tel. Pref. 6 6 102 xd +1 618 0 
do. Def. 80/- 83/6 22 710 9 
Chile Telephone .. 8 8 _- 6 5 6 
Cuba Sub. Ord. 5 5 1 _ 618 4 
Eastern Extension 8 14 *51l 4 
Eastern Tel. Ord. 8 147 +1 810 
Globe Tel. and T. Ord. .. 6 1 8 
do. Pref. 1 617 5 
Great Northern Tel... 607 
Indo-European as 49 612 8 
Marconi... 0 — 410 4 
New York Tel. 4h. 48 48 003 494 
Oriental Telephone Ord. 610 4 
United R.PlateTel. .. .. 8 8 6 +3 % 5 6 
West India and Pan. .. Nil 9°6°2 
Western Telegraph 8 144 4 
Home 
Central London, Ord. Assented 4 4 10 — 5614 4 
Metropolitan 1 25% 819 0 
do. District .. Nil Nil 19 —2 Nil 
Underground Electric Ordinary Nil Nil 1g - Nil 
do. do. Income 6 6 4 —3 618 9 
Foreign Trams, &c, 
Adelaide Sup. 6 per cent. Pref, 6 6 4 on 664 
Anglo-Arg. Trams, First Pref. 5 ~ 717 3 
do. Qnd Pref... 5 P _ 892 
do. 6 Deb. .. 56 5 19 +1 667 
Brazil Tractions .. Ke pm 4 62 —2} 6 8 6 
Bompay Electric Pref, .. ea 6 6 1 _ 615 8 
British Columbia Elec. Rly. Pfce. 5 5 59 _ 998 
oO. do, Preferred — Nil 40 Nil 
do. do. Deferred — Nil 88 _ Nil 
do. do. Deb. 44 4 62 = 617 1 
Mexico Trams 5 percent. Bonds — Ni 48 +1 Nil 
do. percent. Bonds — _ Nil 85 Nil 
Mexican Light Common oo 7) eal 20 Nil 
do. Ss Nil Nil Nil 
do. ist Bonds .. Nil Nil 48 +1 
MANUFACTURING COMPANIES, 
Babcock & Wilcox 22 +3 691 
British Aluminium Ord. 5 7 24/-xd +2)- 8 
British Insulated Ord. .. | iat 
British Westinghouse Pref. -.. 44/- 616 6 
do. 6 Pref, 4h. - 617 8 
Castner-Keliner .. + x 6 6 8 
Edison & Swan, £8 paid Nil — 10}- —6d, Nil 
do. do. ypaid .. Nil — 1g Nil 
do. do. 5 percent, Deb. 5 5 57 ont 815.8 
Electric Construction .. vs 6 vis 17/- PSs 816 6 
Gen. Elec. Pref... ..  . 6 6 98 648 
Henley... ee 144 618 0 
do. 43 Pref. .. 4 612 6 
India-Rubber .. ... « 10 10 103 *910 6 
Telegraph Con... ..- 87 *6.16 0 


* Dividends raii free of income-tax, 
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THE SHILDON-NEWPORT RAILWAY ELECTRIFICATION. 


The motor equipment of each locomotive consists 
of four totally-enclosed motors, each driving an axle 
through single reduction twin gearing. The gears 
are machine-cut with straight teeth of the involute 
pattern, the face dimensions of the spur wheels and 
pinion being nearly 4 in. 


A pinion is mounted on each end of the armature 


shaft and meshes into a corresponding gear-wheel 


(Concluded from page 607.) 


an average pull of 28,000 lb. at the tread of the 
wheels when starting under normal conditions of 
rail. The maximum pull at the tread of the wheels 
is, of course, considerably greater than this. 

The motors and gearing are designed so as to 
run at a speed of 45 miles per hour without exceed- 
ing the limits of safety, but the normal speed on the 
level when hauling a train of 1,400 British tons is 
25 miles per hour. The equipment 
is so designed that each locomotive 


is capable of performing four round 
trips in 12 hours, each consisting of 
a trip from Shildon to Newport 
with a train of 1,400 tons, followed 
by a trip from Newport to Shildon 
with a train of 800 tons, the dis- 
tance of each trip being about 18 
miles. The locomotives are able to 
start a train of 800 tons from rest 
on a grade of 1 in 100, and 
accelerate to normal running speed. 

A novel feature is the ring lubri- 
cation on the motor shaft. The 
gearing is enclosed in a welded 
sheet-iron case fitted with a siphon 


Fic. 11.—Exectric FreigHt Locomorivs, N.E, RAILWAY. 


mounted on the running wheel axle, the gear ratio 
being 1 to 4.5. 

The motors are suspended by means of a cross 
beam suspension bar with bearings and re-action 
springs. These, with the motor suspension bearings 
on the axle, provide the motors with four points of 
suspension. 

The four main motors are fitted two in each bogie, 


Fig, 12.—VIEwW IN THE LOCOMOTIVE CAB. 


and are each wound for 750 volts, the pair of motors 
in each bogie being connected permanently in series, 
and the two pairs or units being controlled on the 
usual series-parallel system. 

Each motor is capable of developing 275 B.H.P. at 
a speed of 20 miles for one hour with forced ventila- 
tion. The motor equipment is capable without in- 
jury of exerting a torque sufficient to skid the 
wheels under any conditions of rail, and will exert 


wick oil lubricator. 

The air supply for ventilating 
the motors is supplied from fans 
driven by the dynamotors; in order to avoid the 
use of a flexible pipe between the fan air duct 
in the base of the cab structure and the motors, a 
special form of spring sliding gland is employed. 
The normal quantity of air passed through each 
motor case is 700 cu. ft. per minute. 

Two master controllers are fitted in the cab, fig. 


Fig. 13.—Roor or Loco, Cas, SHow1ne Bow &c. 


I2, one at each end. Notching up can either be 
carried out by hand or automatically. The auto- 
matic arrangement consists of a spring which is 
wound up by the controller handle, the speed at 
which the controller drum follows the handle being 
governed by a step-by-step escapement movement. 

The maximum current taken at each step is limited 
by a switch fitted in the sloping ends of the cab, 
which, on the current rising beyond a predetermined 
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point, closes the circuit of a small 
magnetic interlock, which locks 
the escapement mentioned, hold- 
ing the drum of the controller 
until the current has fallen to the 
required value. 

In addition to the above, by 
means of a catch inside the con- 
troller, which when lifted discon- 
nects the spring and escapement 
action, the automatic arrangement 


described can be thrown out of 


action and notching performed by 
hand. 
An acceleration switch is also 


9 6 3 8 


Fig. 14.—Main Locomotive Motor 


provided so that, in special cir- 


AND GEAR, 


cumstances, the adjustment of the 
limit switch mentioned can’ be 
altered by short-circuiting some 
of the turns of an opposing coil, 
thus allowing of a larger current 
for accelerating under special con- 
ditions. 

Each master controller is fitted 
with the usual reversing barrel, 


the handle of which can only be 
removed when in the “ off ’’ posi- 
tion; when left in this position, 
the reversing handle locks the 
main handle. There is also fitted 
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Fig. 15,—PERFORMANCE CURVES OF Loco. Motor, 


on the master controller a small spring switch by 
n:eans of which the automatic circuit breaker on the 
locomotive can. be tripped or set. This switch is 
also locked by the reversing handle in the “ off ’’ 
position. 

Current for operating the whole of the control 
circuits and the lighting and heating in the cab is 
supplied from either of the dynamotors at a pressure 
equal to half the line voltage. 

The contactors are electrically operated and are 
also fitted with auxiliary interlocking contacts to 
ensure their operating in the cor- 
rect order. The resistances of the 
usual cast-iron grid type are fitted 
in the sloping ends. 

The main automatic circuit- 
breaker on the roof of the cab is 
fitted with horned spark gaps 
which project through the roof. 
The circuit-breaker is operated 
either by means of the set-and- 
trip switch on the master con- 
trollers, as mentioned, or by 
means of a mechanical hand trip, 
but can only be closed by the set- 
and-trip switch; red and green 
lamps are provided to indicate 
whether the circuit-breaker is set 
or tripped, and an illuminated dial 
ammeter is provided at each end of the cab in 
front of the driver. 

As mentioned above, two independent dynamotors 


are fitted in the cab of each 
locomotive. The armatures of 
these machines are double 
wound and fitted with two com- 
mutators connected in series 
across the full line voltage. 
The control circuit is tapped off 
between the centre point and 
earth, so that current is ob- 
tained for these circuits at 
approximately half-line voltage. 
The actual voltage when sup- 
plying the control circuits and about 1 kw. for 
lighting is about 710 volts. The speed is 1,500 R.P.M. 

The shaft of each dynamotor is extended and 
fitted with a fan for supplying ventilating air to the 
pair of main motors on one bogie. The rated con- 
tinuous output with a 50 deg. C. temperature rise 
is 4.5 KW. : 

Each dynamotor is controlled by an ironclad cir- 
cuit-breaker and a No-ark fuse. A starting resist- 
ance is in circuit with each machine, the resistance 
being automatically short-circuited by a relay a few 
seconds after the circuit-breaker is closed. 

A motor-driven air compressor is fitted in the cab 
of each locomotive for supplying air for the West- 
inghouse brake equipment, air sanding, raising the 
bow collectors, and for air whistles. The machine 
is capable of dealing with 50 cu. ft. of free air per 
minute, and of raising this to 100 Ib. per sq. in. 
pressure. 

The machine is run at full line voltage and is 


Fic, 16.—VIEW OF SHIELD ON SUB-STATION ROTARY CONVERTER. 


coupled direct in the circuit of the collector bows 
on the line side of the main circuit-breaker, so that 
immediately on the bows being raised by the hand- 
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pump the compressor starts pumping the air in the 
reservoir up to full working pressure. It is con- 
trolled by a circuit-breaker similar to those control- 
ling the dynamotor circuits, a starting resistance 
being provided and short-circuited by an automatic 
relay in the same manner, but in this case the relay 
is fitted with a time-limit arrangement to extend the 
starting time. 

An automatic governor is provided for the com- 


Fic, 17.—INTERIOR OF AYCLIFFE SUB STATION, 


pressor, and is so arranged that the motor circuit 
is opened when the air pressure rises to 100 lb. per 
sq. in., and closes again when the pressure falls 
to 80 Ib. per sq. in. 

Two bow collectors, fig. 13, are provided on each 
locomotive. Each consists of a hinged pantograph 
built up of steel tubing supported off the cab struc- 
ture by strong corrugated insulators. Each col- 
lector has two bows, each fitted with an aiuminium 
rubbing strip; there are thus four 


per hour. The general operation of the locomotive 
proved satisfactory in all respects throughout the 
test, and a regular night service is now established,. 


the day service being postponed for a few weeks to 


eulable the overhead work to be finished off. 

Two rotary converter sub-stations are provided; 
that at Aycliffe contains two 800-Kw. rotary: sets, 
each set consisting of two 400-Kw. rotary converters 
in series (figs. 16-19). 

The series arrangement enabled 
the machines to be designed with 
a reasonable commutator speed and 
a conservative voltage between 
commutator parts. 

The machines, which are of the 
six-phase commutating pole type. 
operating on 40-cycle three-phase 
current, were designed to operate 
normally at 95 per cent. leading 
power factor, and to withstand 
overloads of 50 per cent. for two 
hours and 200 per cent. momen- 
tarily. As a precaution against 
flashover occasioned by short cir- 
cuits on the system, the operating 
parts of the brushgear were en- 
tirely enclosed, aad the commu- 
tator was screened from the arma- 
ture and machine. frame. 

It will be noticed that, this being 
high-tension sub-station, the 
machines are enclosed by expanded 
metal screens. The rotary con- 
verters were built by the British 
Thomson-Houston Co., Ltd., who were the main 
ccntractors for the sub-station plant, including the 
transformers and switchgear; part of the work was 
sub-contracted, the transformers being of the British 
Westinghouse Co.’s make. The rotaries are of the 
self-synchronising type, and are started by oil- 
immersed drum-type starting switches. 

The Erimus sub-station is generally similar, and 
two rotary sets are also fitted, but in this case one 


which with the double contact wire 
makes eight points of contact. The 
bows are attached by leaf springs 
to provide for small irregularities 
in level independently of the move- 
ment of the pantograph. 

A hand-pump provided by 
means of which the bows are raised 
if no pressure is available in the 
reservoir. 

The pantographs are held in posi- 
tion by air cylinders, so that in the 
event of a failure of the air pres- 
sure the bows are automatically 
lowered. 

Tests have been carried out re- 
cently with one of the electric loco- 
motives. Several journeys were 
made between Shildon and New- 
port, a train of 1,400 tons of laden 
wagons being taken down from 
Shildon to Newport, and a train of 
800 tons, consisting of 92 empty 
wagons, hauled from Newport up to 
Shildon with stops on certain of 
the heaviest grades. The 800-ton train was stopped 
and started on a gradient of 1 in 103. The maximum 
drawbar pull during the tests reached 16 tons, the 
average speed on the run up from Newport to Shil- 
don being 18.3 miles per hour, the maximum speed 
being 26 miles per hour. Up a grade of 1 in 230, 
which is 44 miles long, the 800-ton load of empty 
wagons was hauled at an average speed of 23 miles 
per hour.. The locomotive also proved capable of 
hauling the 1,400-ton train on the level at 26 miles 


Fie. 18.—1,500-voLT Digecr-CURRENT SWITCHGEAR, AYCLIFFE, 


is of 1,200-KW. capacity. Two auxiliary trans- 
formers are installed in each sub-station, connected 
directly across the ‘high-tension terminals of the 
main transformers. 

_A feature of interest is that they are fitted with 
a double secondary winding, one section being used 
exclusively for metering, and the other for supply- 
ing lighting and auxiliary power in the station for 
portable air compressors, &c. The sub-stations are 
supplied from the interconnected mains systems of 
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. the North-East Coast Power Companies, through 
the Cleveland and Durham Electric Power Co. 
The Aycliffe sub-station is supplied at a pressure 
‘ of 20,000 volts between phases through two over- 
head three-phase 4o-cycle lines; the 20,000-volt 
switchgear is of the Reyrolle ironclad wall-operated 


The Erimus sub-station is supplied at a pressure 
of 11,000 volts between phases through underground 
three-phase 40-cycle cables, the alternating-current 
switchgear being of the same type as that at Aycliffe. 
The direct-current switchgear at both sub-stations 
is of the brick-cell type, being designed somewhat 
on the lines usually adopted for high-pressure A.c. 
beards, and of the remote-controlled cubicle type. 
Special compartments are provided for the bus-bars 
and isolating switches; circuit breakers; and operat- 
ing mechanism for those switches, &c. 
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Fig, 19.—PLAN AND ELEVATION OF THE AYCLII Fé £UL-STATION, 


The bus-bar isolating switches are of the H.T. 
rotary type; the machine circuit breakers are fitted 
with a differential relay which, in the event of the 
rotary coming up of the wrong polarity, renders it 
impossible to close the circuit-breaker on the bus- 
bars. 

In connection with the 800-Kw. rotary sets, field 
splitting switches are provided of the remote-con- 
trelled type, operated from the switch gallery. The 
sub-station lighting is on a 110-volt circuit, the 
lighting boards being of standard type. 

Each sub-station is connected to the overhead con- 
tact wires by four paper-insulated bitumen-sheathed 
single-wire armoured cables (.5 sq. in. section) laid 
in wood troughing run in with bitumen. 

There are two negative cables of similar type and 
size at each sub-station connecting the track rails 
to the negative bus-bar. The overhead transmission 
lines and cables supplying the sub-stations were sup- 
plied by the British Insulated & Helsby Cables, Ltd. 


A hand-operated travelling crane, by Herbert 
Morris, Ltd., is fitted in each sub-station. 

In conclusion, we are indebted to the countesy of 
Messrs. Merz & McLellan, the consulting electrica}. 
engineers for the work, for the foregoing particu- 
lars and illustrations. The line is the first in this 
country specifically designed for heavy freight haul- 
age by electrical means, and the North-Eastern Rail- 
way Co. is to be congratulated on its enterprise in 
regard to what is undoubtedly a coming develop- 
ment in connection with railway working in this 
ccuntry. 


—_— 
THE NATURE OF ELECTRICAL INSULATION. 


Ar the annual meeting of the NEWcASTLE-ON-TyneE Locat SEc- 
TION OF THE INSTITUTION OF ELECTRICAL ENGINEERS, on April 
10th, Dr. W. M. THorntToNn gave an address on ‘‘ The Nature 
of Electrical Insulation.’’ He said that electrical engineers 
were chiefly interested with the direct results of tests on 
specific insulating materials. When collections of these were 
made and compared, there were found to be certain general 
relations which showed clearly the nature of the electric 
polarisation and of the ‘effects which accompanied its change. 

The case of transmission of electric waves through an insu- 
lating medium with which they were most familiar was the 
passage of light through window glass. According to Max- 
well’s electromagnetic theory of light, the specific inductive 
capacity, or dielectric coefficient, K, of an insulating medium 
should be equal to the square of its refractive index n. This 
held for many substances, such as the following :— 


Substance. K n? 
Petroleum spirit ... oo, 1.92 
Carbon disulphide... ... ... 2.67 2.69 
Paraffin wax ss 2.32 2.28 


But for many it did not, of which the following were 
examples :— 


Substance. K n? 
Dense flint glass . 10.1 2.92 
Distilled water 1.78 


That discrepancy had been completely explained on the 
electron theory of matter. The electrons which were con- 
tained in a dielectric molecule could not be torn from it, but 
could be displaced within it. These loaded the ether and 
retarded the passage of an electric wave, such as light, through 
the medium. It could be shown that the differences between 
K and n? were ‘‘ due to the presence in the medium of elec- 
trons having free periods of oscillation coinciding with the 
frequency of light in the ultra-red part of the spectrum.” 
They were justified in saying that the behaviour of a good 
electrical insulator, such as quartz, was that of a perfect 


‘insulating medium loaded with electrons anchored elastically 


in each molecule of the substance, whose movement to and 
fro, as the electric field reversed, gave rise to the value of 
the dielectric constant observed in low-frequency fields. 

In addition to the displacement just considered, there was 
at frequencies lower than those of light, a secondary effect of 
great practical importance. The range of movement of the 
electrons under the influence of light waves was exceedingly 
small, but when, as in practical working, the frequency was 
low, the amplitude of movement was relatively so great within 
the molecule that the electrons in any one molecule were 
strongly influenced by electrons in neighbouring molecules. 
Even at the frequency of light there was interattraction, the 
force of which was nearly. one-third of that caused by the 
applied field. The displacement in low-frequency fields was 
nv longer a simple elastic effect. It had two clear stages, the 
instantaneops polarisation just considered, which occurred at 
the velocity of light, and a secondary interattraction, started 
by the first polarisation, elastic in the sense that when the 
field was released the electrons returned to their original posi- 
tion. That was familiar in the residual charge of a condenser 
left standing after being charged and discharged. The first 
spark at discharge was the release of the first stage, the resi- 
dual spark arose from the interattraction between opposite 
electrons dying down. The dependence of the residual charge 
on the original polarisation was made clearer by the fact dis- 
covered by Hopkinson, that the total residual charge was pro- 
portional to the original charging voltage. It might be re- 
marked that since a cable was at a constant voltage, the 
quantity obtained from the insulation by discharging it on 
short circuit was twice the quantity which it received at 
charge. One result of this interattraction was loss of energy 
by hysteresis. In engineering, the movement of the electrons 
was forced, for even where there was resonance in a cable 
system the free period was much. below that of the electrons. 
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Referring to polarisation in steady fields, the speaker said 
that when a eteady field was applied to a dielectric, inter- 
attraction had full podpe. In moderate fields it proceeded to 
. limit independent of the intensity of the field, and might 
take days to complete. The ; 
materials many times greater than for rapid reversals, so that 
the dielectric coefficient corresponding to the slowest possible 
polarisation was much higher than even for one minute’s 
electrification. On switching-off and insulating a cable which 
had been under continuous voltage for a few days, the inter- 
attraction slowly relaxed, and the total are released, 
which corresponded to the above high dielectric coefficient, 
might be sufficient to raise the insulated conductor to a dan- 
gerous potential. Rubber cables might have from four to five 
times their ——— charging voltage. Quartz and glass 
reached over 100 times their starting values. The danger in 
the case of a cable left standing was that the charge which 
had soaked out was not bound, but free, so that the shock 
from it would be much greater than from a charge—discharge 
spark. It was common knowledge that the best way to re- 
lease the residual charge was to short-circuit the conductors 
for several days after use. 

The interattraction between the polarised atoms or mole- 
cules in a dielectric had great influence on its electric strength. 
It could be shown, in fact, to take complete charge of the 
material after a certain voltage had been reached, and to 
determine the electric strength. The action was found in 
solids, liquids, and gases. en there was absorption caused 
b7 interattraction, the polarisation increased to a value in- 
dependent of the strength of the applied field, and depending 
only on the structure of the atoms or molecules. Referring to 
experiments on the influence of time of application on break- 
down voltage, the speaker said that the fact that it had a 
finite value when v (voltage) and ¢ (thickness) were exceed- 
ingly small, showed that the thinnest possible substance 
required a definite time to break down. This, when worked 
out, showed that there was a thickness which could not be 
broken down, for it would take an infinite time to establish 
the state of failure. The speaker referred in some detail to 
the breakdown voltage of liquids and solids, and added that 
it could be stated as a general law for solids, liquids, or gases, 
that their failure under electric stress had two stages. In the 
first stage the work done on the material up to the point of 
failure was independent of the thickness of the specimen or 
length of spark gap. In the second stage, interattraction was 
in One sense more important than the applied field. Beyond 
the point of transition, the work of breakdown was not in- 
<lependent of thickness, but was a linear function of the volt- 
age. Summarising the work on polarisation and on break- 


down strength, Dr. Thornton said that most of the phenomena 
of dielectrics were brought into line by considering the inter- 
attraction of electrons in adjoining molecules to play the chief 
part in polarisation. 


TRADE STATISTICS OF SWITZERLAND. 


IMPORTS. 


‘Tue following figures of the imports of electrical and similar 
-goods into Switzerland in the year 1914 are taken from the 
recently-issued trade statistics; the figures for 1913 are added 
for purposes of comparison, and notes of increases or 
-decreases are given. e poor participation of Great Britain 
is apparent :— 


Electric cable not insulated — 
Germany 42,000 19,000 — 23,000 
» France 17,000 1,000 16,000 
;, Other countries... 1,000 200 — 800 
Total 60,000 20,200 — 39,800 

Electric cable insulated with rubber or paper.— . 
-From Germany - 189,000 90,000 — 49,000 
Great Britain - 3,000 
;, Other countries 16,000*  28,000+ + 7,000 
Total 158,000 113,000 —- 45,000 


_*Includes Belgium 5,000 fes. 
tIncludes France 20,000 fes. 

‘Cable ditto covered with lead.— 
‘From Germany 4,000 


Cable insulated with rubber or paper and 
covered with textiles.— 


3,000 — 1,000 


From Germany... ... 194,000 171,000 23,000 
1, Other countries ... 15,000* . 30,000t + 15,000 
Total 209,000 201,000 — 8,000 


*Includes Italy 9,000 fes. 
tIncludes 'Gréat Britain 16,000 fes.; Italy 6,000 fes. 


larisation was then in most 


1913. 1914. Inc. or dec. 
5 cs. Francs. 

Cable ditto covered with lead.— ; 

Ficom Germany 14,000 12,000 — 2,000 
» Austria «188,000 187,000 — 1,000 
Other countries... 15,000 1,000 14,000 

Total 217,000 200,000 — 17,000 

Cable ditto covered with lead and iron-armoured.— 

From Germany... 25,000 165,000 + 140,000 
, Great Britain 25,000 1,000 —- 24,000 

Total 50,000 166,000 + 116,000 

Dynamo-electric machines and electric transformers.— 

From Germany 1,341,000 1,224,000 -— 117,000 
» France 81,000 90,000 + 9,000 
Italy 89,000 34,000 55,000 

Great Britain 15,000 8,000 — 7,000 
Other countries 17,000 19,000 + 2,000 
Total 1,543,000 1,375,000 -— 168,000 

Accumulators, batteries, electrodes.— 

From Germany 842,000 222000 -— 120,000 
» Austria 45,000 70,000 + 25,000 
» France ee 33,000 31,000 — 2,000 
», Other countries 9,000 8,000 — 1,000 

Total 429,000 331,000 -— 98,000 

Insulators, mounted.— 

From Germany 149,000 78,000 — 71,000 
» France 2,000 2,000 
», Other countries 1,000 2,000 + 1,000 

Total . 152,000 82,000 — 70,000 

Eicctric meters.— 

From Germany 963,000 697,000 — 266,000 
rance 78,000 000 + 7,000 
 Ltaly 12,000 10,000 — 2,000 
», Great Britain 7,000 3,000 — 4,000 
», United States vis 6,000 —_- - 6,000 
», Other countries 5,000 7,000 + 2,000 

Total 1,071,000 802,000 — 269,000 

Telegraph and telephone apparatus.— 

From Germany 515,000 474,000 — 41,000 
» Belgium wee eee 294,000 277,000 + §3,000 
» Great Britain Sua 24,000 318,000 + 294,000 
» Sweden 55,000 000 + 35,000 

Other countries... 54,000 53,000 — 1,000 


872,000 1,212,000 
Note.—25 francs = £1. 


Total 


EXPORTS. 
Tae following figures show the exports of electrical and 
similar machinery from Switzerland in 1913 compared with 
1914. The diversity of Switzerland’s growing export trade is 
noteworthy :— 
Dynamo-electric machines and electric 
transformers of all kinds.— 


1913. 1914. Inc. or dec 
Francs. Francs. Francs. 
To Germany 8,471,000 2,257,000 — 1,214,000 

», Austria 1,125,000 525,000 
», France .. 4,174,000 3,002,000 1,172,000 
5» Ltaly 934,000 1,158,000 + 224,000 
», Belgium 882,000 401,000 — 481,000 
», Great Britain . .. 1,234,000 2,014,000 + 780,000 - 
Russia ... 8,278,000 2,019,000° — 1,259,000 
Spain 2,080,000 000 — 1,342,000 
,, British India 182,000 30,000 — 152,000 
Mexico 79,000 65,000 — 14,000 
», Brazil 1,255,000 308,000 — 947,000 
, Argentina 931,000 950,000 + 719,000 
,»» Other countries 1,428,000 2,111,000 + 683,000 
Total ... 20,353,000 15,578,000 — 4,775,000 

Steam engines, cranes, pumps, turbines, éc.— 

2,206,000 941,000 — 1,265,000 
. $88,000 673,000 — 215,000 
Belgium "1.152000 575,000 — _ 577,000 
Bussia g'944.000 1,104,000 — 2,140,000 
British India... 49,000 — 35,000 

Great Britain ... - 
Other 1,679,000 1,884,000 + 205,000 
Total ... 10,494,000 5,900,000 - 4,594,000 
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' 1913. . 1914. Ine. or dec. 
Electric meters.—~ Francs.. Francs. Francs. 
To Germany ... 629,000 487,000 -— 192,000 
Austria-Hungary 184,000 197,000 + 13,000 
France ... 635,000 - 371,000 —' 264,000 
Ltaly .. 855,000 276,000 — 79,000 
Britain ... .. 181,000 332,000 + 151,000 
;, Other countries ... 823,000 424,000* + 101,000 
Total... ... 2,307,000 2,037,000 270,000 
* Includes Russia 137,000 fes. 

Steam, benzine, and electric locomotives.*¥— 
T. France ... 405,000 1,013,000 + 608,000 
;, Algeria and Tunis... 350,000 436,000 + 86,000 
;» Dutch E. Indies 41,000 247,000 + 206,000 
;, Other countries 637 000+ 278, 000 — 364,000 
Total ... 1,433,000 1,969,000 + 586,000 


*Flectric locos in 1914, 146,000 fcs. ; in 1913, none specified. 
tIncludes Turkey in Asia 158,000 den. 


Electric cable, not insulated.— 


To Germany 6,000 + 3,000 

», France 5,000 5,000 

;, Other countries 1,000 4,000 + 3,000 
Total... 9,000 15,000 + 6,000 

Electric cable, insulated with rubber or paper.— 

To Germany se Bes 25,000 28 + 3, 

;. France aah was 80,000 89,000 + 9,000 

Ltaly 38,000 7,000 — 31,000 

Other countries 47,000 153,000* + 106,000 
Total... .. 190,000 277,000 + 87,000 


* Norway 12,000 fcs.; Turkey 11,000 fes. 
Cable, ditto, covered with lead.— 


To Germany 8,000 8,000 — 

, Great Britain ... ~ 43,000 57,000 + 14,000 

Spain 7,000 - 7,000 

Other countries | 4,000 3,000 1,000 
Total ... ... 62,000 68,000 + 6,000 

Cable, ditto, covered with lead and iron armoured.— 

To Germany ~~ ... 803,000 44,000 — 259,000 

,. Great Britain .. 898,000 156,000 — 287,000 

France 14,000 3,000 11,000 

Egypt 12,000 ,000 — 10,000 

Other countries 11 105,000* + 94,000 
Total... ... 733,000 310,000 — 423,000 

* Roumania 5,000 fes. 
Cable, insulated with rubber or paper, and 
covered with textiles.— 

To France a3 oe 24,000 9,000 —. 15,000 

» Italy ... 128,000 56,000 — 67,000 

;, Great Britain ... ... 224,000 , 124, 000 — 100,000 

Other countries 14,000 * 106, 000 92,000 
Total. ... 385,000 295,000 -- 90,000 

Cable, ditto, covered with lead.— 

To Germany 9,000 8,000 6,000 

,, Great Britain ... 8,000 - 8,000 

,, Other countries ses 6,000 6,000* — — 
23,000 9,000 — 14,000 


* Roumania 5,000 fes, 
Note.—25 francs = £1. 


NEW PATENTS APPLIED FOR, 1916. 
(NOT YET PUBLISHED), 


et expressly for this journal by Messrs. W. P. THompson & Co., 
lectrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford. 


6,893. ‘‘ Electrical fuseboards.” A. CrawForp, W. Sanpers & Co., AND 

W. Preston. May 15th : 
6,897. “ Electric alarm.” E. H. Crark & J. E, Gippins. May 15th. 
6,945. ‘‘ Telegraph systems.” C.J. Baumcartner & J. F. Parris. May 15th. 
6,962. ‘* Intercommunication telephones.” J. W. Duncey & C. B. KERSTING. 


6,977. Electrical connecting devices.” SiEMENS SCHUCKERTWERKE. May 
16th (Germany, May 22nd, 1915.) 
6,982. “‘ Terminal seal for batteries, &c.’’ E. W. JEFFERSON. May 16th. 
(U.S.A., May 2lst, 1915.) 
6,998. ‘‘ Systems of wireless telephony and telegraphy.”” W. A. SoLomon. 
May 16th. 


“Combined electric lampholder and lamp lock.” A. H. Suorr. 
ay 17th 
7,014. Electric furnaces.” M. M, Kony. May 17th. 


“Means for locking electric lamps in holders.” J. R. Ctay. May 
th. 


7,061. Electrical and telephone systems.” W. C. Davey anp 
J. W. Duncey. May 1 

7,062. ‘* Magneto- machines, &c.’? H. RoBinson. May 17th. 

7,064. ‘* Electrically-controlled clutches.”” W. Lancpon-Davies & NAAMLOOZE 
VENNOOTSCHAP DE NEDERLANDSCHE THERMO-TELEPHOON MAATSCHAPPI}] AND A, 
Soames, May 17th. ° 

7,074. ‘‘Air-inlet attachment for sparking plugs for internal-combustion 
engines.’’ J. Knicut, May 18th 

7,088. ‘‘ System of radie-talageagihny for multiple simultaneous transmission.’” 
F. Rosso. May 18th (Italy, May 18th, 1915.) 

7,091. ‘* Electro-magnetic sound receivers and producers.”? 'S. G. Brown. 
May 18th. 

7,100. systems,”? AUTOMATIC TELEPHONE MANUFACTUR- 
Inc Co. May 18th. A., July 19th, 1915.) 

generators and systems connected therewith,’” 
A. H. Darker & J. Stone & Co. May 18th. 

7,156. ‘‘ Electrical signalling or telegraphing systems.”” T. McLzop. May 


7,178. ‘ Electrical rotary switches.”” Sir W. G. ARMSTRONG, WHITWORTB 
AnD Co., J. H. THain & W. H. Wappincton. May 19th. 

7,186. ‘‘ Insulation of electrical machinery, &c.” C. J. Baker & C, H. 
Kiyng. May 19th 

7,187. ‘* Electric heating devices.” E. J. Brunninc & F, C. E. Burnerr. 
May 19th. 

“Electric motors with reduction gearing.’ C. A, ATHERTON. May 
20t 

7,230. for telegraphic and telephonic communication.”” J. H. 

Craus. May 20th 

73235. for laying subterranean electric wires or cables.” J. 
Lewson. May 20th. 

7,236. ‘‘ Electrical condensers.’?> M. A. Copp. May 20th. 


PUBLISHED SPECIFICATIONS. 


1915. 


3,520. ELectric SIGNALLING. International Electric Co., H. E. R. Roose 
and R. G. le Noir. March 4th. 

6,362. AUTOMATIC SIGNALLING ARRANGEMENT FOR TRAMWAY LINES OR ELECTRIC 
Ratways. D, Samaia. April 28th. (Patent of Addition. not granted.) 

6,469. CONTROLLING MECHANISM FOR AUTOMOBILES. British Thomson-Houstom 
Co. (General Electric Co., U.S.A.). April 30th. 

6,495. Rotary Fietp Macners. Svenska Turbinfabriks Aktiebolaget Ljung- 
strom. April 30th. (June 22nd, 1914.) 

8,466. ELECTRICAL INSTALLATIONS, PARTICULARLY APPLICABLE FOR USE 
Motor VEHICLES. Soc. Anon. des Etablissements L. Bleriot. June 8th. (uly 
25th, 1914.) 

12,671. IMPULSE TRANSMITTERS FOR AUTOMATIC TELEPHONE SySTEMS. G. A. 
Betulander. September 3rd. (January 26th, 1915.) 

12,995. Etgctric Arc Lamps. J. A. Orange. September 10th. (Septemb 
12th, 1914.) 

13,555. INCANDESCENT Exectric Lamps. W. J. Hermges. September 23rd. 

14,881. Sparkinc Piucs. R. Colin. October 2lst. 

16,614. Macneto Etectric GENERATORS. Etablissements de Dion Boutom 
(Soc. Anon.). November 24th. (June 17th, 1915.) 

17, Boxes For Execrric CaBLes. W. Cairns & J. Steel. Decem- 
ber 10th 


Breakdown of Governors in Hydro-Electric Station. 
The importance of testing at frequent intervals the correct: 


working of governor gear on alternators operating in parallel is 
emphasised by the report (in 4.7.2.) of wholesale destruction in a 
generating station due to neglect of this simple precaution. The 
plant concerned was comparatively small, and consisted of three 
310-K v.A.. 6700-volt, 60-cycle alternators, driven by Girard 
turkines through elastic couplings. At the time of the mishap 
the machincs carried threr-quarter load, and the speed of water- 
flow in the 400-yard pipe line was only about 3 ft. per second, so 
that the plant was in no sense overloaded. The supply system 
included a 1,000-K.v.A. transformer, a 16-mile 20,000-volt trans- 
mission line, and 13 sub-stations, supplied from a distributing 
centre at 2600 volts, A very heavy short-circuit on one of the 
sub-station lines brought out the instantaneous circuit-breaker in 
the main distributing station, and the governors on the generating 
sets began to operate at once. Now the governors were operated 
by oil at 110 1b. per eq. in., supplied by an oil pump common to all 
three machines, and though the governors acted satisfactorily till 


the generators were nearly unloaded, they then failed—partly © 


owing to the oil pressure not being sustained, but chiefly owing to 
the leather cups on the control pistons being hardened and seizing. 
As a consequence, the generator at the end of the oil pump line fell 
out of step with the others, double-fre quency currents and pressure- 
surges were developed, and very extensive damage was done to: 


generators and connected circuits before the time-relay breakers. 


operated. It is unnecessary to detail the damage done, which con- 
sisted of numerous breakdowns and burn-outs. The important 
point is that the leathers of oil-governor gear should be inspected 
and cleaned several times a year; the bronze or cast-iron pistons. 
themselves should be kept free from a hard crust which is apt to 
form on them ; only oil of the same kind and quality should be 
added to that already in the governing system ; and the correct. 
working of the governors over the whole of their travel should be 
tested frequently, whilst the generators are in service. 
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